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<jJ>*lt tS><gfcalJ AiJl JLlC dUUt 3jJLl4 j><utf» 



4_J c^^c-w^l j •/> c- ^ji ^jjJl j_gjUJJ <L>jJjl oli o^U^j 
oJla -(.t^-^'j ./?"Q^n j_ojJJ L^iL^i! IS __^ > =- a <tj j-*-«Jl 

CjL^LwvJI t j_« iJLt- <LwJj jU»J ^ £^-iJ j^-U jJ<Jl 4-^ b'. «Jlj 

tio^Jl (»UjlaMI Sjj^ J>s> Jl5jj ^JUl (» 2007 - _&1428 

.(Lft^-Pj CJ^Vlj t^Vlj tJUa^l JJL-j 

; ^jjs <u>c_j| 4_jJL> s^JLp <_gjb^ iLoj^p-l L^jlp J£JI ^yJl jj<-~ «Jl 
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t cjLJj^jlSvJ^/Ij i cjLojJ_*_«JI 4_j_ajj t 4jj_^>J| 4_jl2jJIj t(jJLJl) 

ilj-oJlj tiiLkJlj i plj . la ll j »1 ./? a llj t CjLjj •/> 11 J t O^l 

Uuj J*i; ^Jl ^yJl ^ <JJl j_p dJLLJl SjiLo : IsJU 
L-3J-4J cJ j^Vl ^ a-j^j«J1 4JJJI jj-^A^ jl» ^ *L>- L> 

JJ^Ii iiLji^o CjL^- jjLxjJLt <IjJLJ|j j» jJmJJ JjJj«J| jl^- dJLLJl 

l_5 jJ^>c_«Jl 4JLo_9jJ JJ-LxJo Lo £_jjLJLoJ| ojj& (j-^J -W^"J^"J < *-^J-«-«-il 

.JljLo ^iLl jvixj ^yJl LSjLiJl -^djy 

^1 oljJLJl ^ Js ^sS ij^j Ju> iL^LJl J^iJ 
i±~>o t_j^Jl cj^^jl^Ij JijiiJlj j> jJuJJ a-JsjJI 2Lw*L-Jl» L^Jb^ 
LL5 ^yliJl j^jj iSjiSJl dJUu ^ Uj L^JU- Us- y> J jSlI 
^jkkj Jij t t j~«j^_Jl Lf?- y> UU LliS ciJliJlj tLywU- 

^zS 4_LJl~- J^jl^J klJLp j .Lx-oJL^ dJUi ^iSl j! J^lj ^>\sS 

4_^oJmJl CjLjxJ W ./? oJJ i j-A^ 1 (^Lv'i 1 jljL? ^z? ./s '■>■ Lo.S' 1 Lo^- jJL» 

t j^> i jL^SnJI jj-SL) j! l^-a ^oLxjj ,Jij k_JiSvJl *Liijl ^ Jij 

Ji i Lw<JLp < g 1 J.fr.,t-; t j^jjJj^Jj t <uiiJl killj k_^xS\Jl oL^ai 
t_JsL>o ^^gl yasj>-y\ l j~J> Oj^-i * jij t2000 j»Lc- Jj«j jJ-sf 

^Jl 4jJl!L 4j j&ji L^JLP *j>-jZj A>c_«jJl j jSo ij'j lS^jJ>t« Sxs 
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4_jJLxJl JJiJ i j g ->■ ^ l. 1 ■ a . ■ W" LJ_«_P <L>c^Jj ^_jLlS^Jl j-» 

^jip <U^>- ^xlj <lo jj<Jl <U> b '. <J 1 jl ijlj t t_~xS\Jl jj^J <Lp j^>c^jl 

4_x_>-l j-«Jlj <L«_?- jjJl ^ 4-JLxJl is j->=-Jl ,J-JL>cjJ L^jJJu ^jJl •> j j >cJl 

JaJl ^jJl if- j_oj>^<JJ ^LoJixJl i^>JJl ^SLil L*5 i. j[>i>y\ ks-j^ ^jif-j 
ioJU ^ ,_y*>^0 ^-^j ' «u <Jl ^ 1&JL>JI ^-f- i_sl _^«-Vl 1$j 

I dlLJl 

_* 1431 /3 /20 ^LJI 
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Ujj-i ^! tX*^ 1 Oi-^ 1 ~^-T^ ^LJ^ 1 C^-v! 

^ <jl 4_jl Vl t Lo 4 W .... i L^- jj jJLSo ( _5^- p Aj^.,^? Jl 

4_^OJ^_)J SJ_>J^>Jl J_giL_oJl jv_^J J^-l ^y> ^jjj-Js.}] J-aj 

ciJj^Jl (JP^»j jlj i <lJ_«_p (j-^i (_$jL«JI (_jjJ jj-^; dj I iJj^i5sJ^/l 

JuS^^Li 3JbJL>- 4_wsi>ljj Lj«_ws^ Jj-^i jl J t4_wiljjJl oLjJajJl j^juj 
gall J*>G>- ( j^o 4jL_-lji J^>_SL jl J_gjL«JJ ^_«_™J ^cJj . . . ^ysiijjJlj 
.SJbJbJl L>- ji o-igj ikj^ojl J_giLJJ J^LS^Jl 

a a . W <Jl aL^L^JI j_pL_<Jl jv-^i j! jv-^jJl (jJ-^j 
IJla -yt ^j^-L-^I t_sJi$Jl j! ^/I t {£jjj*0 Ajj^sJs] cjLJj^SU^I 

^b^Jl 

.(J^pI olj~~aj t j^- lL^i-JJ Jl>t_<jl J_JjLaJJ ii^^jj t Lf- jwi j-» ^./^i 
J jJiJl jLlP^L Jl^^I £-0 aS y k_o<waJl 3*1 yjJl J^g— < '1x5 <j\ 

jj </> 11 j_JlS\JI t j-» " jj ' («Lo_LS^ i aJl JiLxJ 3jj ./? 1 1 jl j . g .t. II 
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i-XJLJl JUaJVl olSL_i Lr —I oJu& cJiiLi jJ j .^j-SLL^^UI 

j» oLoj-ijJl ^ dJUS jLio oij -^j-" J^-^ ^j-^ 
jLS" jJjLU ^ JJ JJ— 1966 flc ^ <u! VI i^.^Jl j ^Jl 
; (George Hockham) j»l g £ j a j j (Charles Kao) 

L^jlx-^ ij-^j ^jj •/> Jl i— aLJ*^l jj Lai itajl tj^Jl diJi JlLo 
JJjJ oVl s^jVl 4^> la SI <_s^ L^Ij^l~-Lj SJlSl^Jl 

Jij .^l>cJl ii^L-Vl j>lJL>^l Jllp ^l^Sdl BjLiVl J> 3jL~jJl 
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^ jj, ^ ^ (J j^i^Ji ^ 4 ju J 

oLjj^SvJ^/lj jj^.,^ Jl ^iUVl L>- jJ j^ScJ l-l^S jLlil J j ./?•>■ 

L_> ^JJ t JL^I j jl ^ ^j-^La Jl "1 j j^J^ 300 J^Lxj 
j! *i y^Jl j^j .<u~aJ cJs jj| ISJ^I ^ ^ y>J ^1 oNLaj^I 
j^j) joliJl JJbJl ^ 3 ^ 1000 Jljj^ i L>Jl 4j<_^ ibjj 
^ jl j^Jl ^-i- <bj L>J> .(<t-*-^ (_g-Jl JJbJl ^ j j_J_oJl 

.4^jJ*>U1 SJbJL>Jl oLikuJl 4-Jb Lj-^aJl <L>J ^r^J^I ioJaj^l ^kuJ 

^ ojjJ jj^JLp JJ! c^jJU^I ^3 Jl ^JLJ^I <j\ i\ 

JSJlil Jlp v l^Jl jU 

^Jl\J>- ( _ r » ( _ s iJl ^ b : 11 iLaLi i^>^J t^LiJl J i il 

.Jj^aJl CjUj^SJ^I 

S^iljJuJl 4jLLl>^<JI ^Ijj^l j-^ iJi^ tiiJllil J a II 

i_iLJJlj i ^jJLuJl J^)U<^Jl (_p j! ^jL-So^l J^Lx^Jl i_iLJJlj 
oLLo-p j-p J ^3 Jl IJla *±jJL>c^j LoJ' t (^j^Jjl^^LJI j! ^y^L^-jJl 

3 jiij *jl Lo-S' t AjLlvsI j^jj cLLL^JI CjIj^jj t '. ./> Jl CjLIajj 
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Jjj^J J^>_*JL~J j£\ (j}JJIj tij-vaJl ^LllJl (»LwaJl 

^yj- j^Jl ( J^J jUI l$i> jvjj ./? < oljL2l ioL j^SvJl oljU-Vl 

^ ^j^waJl ^iU^I JUjc^I a-jLS' ^ 4>^<J i^jLJI J 

^iLJ^I iS*>Lx! 4_a-laJ! jv^waJ 'LjLS' *±jJL>c^j 1*5 .^LSLLx*>lJlj 
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<L_«JL*J|j A-jjjj^I ^-jUtoJl ( j^2J«-> jj-f- Jj^-*^ J J.^all oJlA 

0j./7t>c<Jl cjUJ5\JI ^-j-ij LSj^' -^""j -Ub- 5 ^sl ji<Jl 
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ACOST: 


UK Advisory Council on Science 
and Technology 




ACR: 


Attenuation to Crosstalk Ratio 




Al: 


Aluminum 




AM: 


Amplitude Modulation 




APD: 


Avalanche Photodiode 




APF: 


All Plastic Fiber 




As: 


Arsenide 




ATM: 


Asynchronous Transfer Mode 




BBC: 


British Broadcasting Company 




BER: 


Bit Error Rate 




Bit 


Binary Digit 




CAD 


Computer Aided Design 




CATV 


Community Antenna Television 


OjjjiJu) AJUajiJl h>Js>- 
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CPU 


Central Processor Unit 




CSMA 


Carrier Sense Multiple Access 


J _^jJl iJuc* JibJl (j—^- 


CSMA/ 
CD 


Carrier Sense Multiple Access 
with Collision Detection 


J ^i~jJl J-bCU ^J-3^l (J~~~^" 


CSP 


Channeled Substrate Planer 
(Laser) 




DARPA 


US Defense Advanced Research 
Project Agency 




dB 


Decibel 




dB(mu) 


Optical Power Referenced to 1 
Microwatt 


J»Ij^ 1 


dB/km 


Decibels per Kilometre 




dBm 


Optical Power Referenced to 1 
Milliwatt 


Jl (J| 4-«J ^Ujj Aj^vaJl SjJlaJI 

JpIj-L. 1 


dBr 


Decibels Relative to a known 
power level 


0 J Jill /y> 


DC 


Direct Current 




DFB 


Distributed FeedBAck 




DOT 


Department of Transport 


JiJl 


DSP 


Digital Signal Processing 




DSF 


Dispersion Shifted Fiber 




DTI 


Department of Trade & Industry 




DWDM 


Dense Wavelength Division 
Multiplexing 


jil J jo iitUill 


ED FA 


Erbium-Doped Fiber Amplifier 
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EDTFA 


Erbium-Doped Tellurite Fiber 
Amplifier 




EFTA 


European Free Trade Association 




EIA 


Environmental Impact 
Assessment 




EIA 


Electronic Industries Association 




ELED 


Edge Light Emitting Diode 


iiU-1 


ELFEXT 


Equal Level Far End Cross Talk 




EMC 


Electromagnetic Compatibility 




EMD 


Equilibrium Mode Distribution 




EMI 


Electromagnetic Interference 




EU 


European Union 




FDDI 


Fiber Distributed Data Interface 




FDM 


Frequency Division Multiplex(ing) 




FEXT 


Far End Cross Talk 




FIA 


Fiber Industry Association 




FITL 


Fiber In The Loop 




FLOD 


Full Length Outside Deposition 




FM 


Frequency Modulation 




FO 


Fiber Optics 




FOA 


Fiber Optic Amplifier 




FOTP 


Fiber Optic Test Procedure 
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FOTS 


Fiber Optic Transmission System 




FPLD 


Fabry - Perot Laser Diode 




FTTB 


Fiber To The Building 


^ J! 


FTTC 


Fiber To The Curb 




FTTH 


Fiber To The Home 




FWHM 


Full Width Half Maximum 




FXC 


Fiber Switch Cross Connect 


ol jiiil iJkjC^ ^jjJ J j£- 


Ga 


Gallium 


pJUJl 


Gbit 


Gigabit 




GI 


Graded Index 




GIPFOC 


Graded Index Plastic Fiber Optic 






Cable 




GOF 


Glass Optical Fiber 




IDF 


Intermediate Distribution Frame 


ia^uj £^jy 


IDP 


Integrated Detector/ Amplifier 




ILD 


Index Guided Laser Diode 


^sIaHj te^y* L&jyJ es"^ j'Lw^ 


ILD 


Injection Laser Diode 


tSjj^ f 1 ^ 3 


In 


Indium 




IR 


Infrared 




ISDN 


Integrated Services Digital 
Network 




ISO 


International Standards Organization 




kg 


Kilogram 
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km 


Kilometre 




km/s 


Kilometre per Second 




LAN 


Local Area Network 




LASER 


Light Amplification by 
Stimulated Emission/ Radiation. 




lb 


Pound (weight, UK) 




LD 


Laser Diode 




LED 


Light Emitting Diode 


t. j ./? U ^iu^Lj ^J>^ ^Lo-v^ 


LLDPE 


Linear Low Density PolyEthylene 
Jacketing 




LLIDS 


Local Light Injection and 
Detection System 




LPE 


Liquid Phase Epitaxy 




LSFH 


Low Smoke Halogen Free 




m 


Metre 




mA 


MilliAmpere 




MAN 


Metropolitan Area Network 




MBE 


Molecular Beam Epitaxy 




MBPS 


(See Fiber Distributed Data Interface 
Network in the Glossary) 




MCRW 


Metal-Clad Ridge Waveguide 
(Laser) 


tLlaju ^jX" ^yrj^ JJ-> 


MDF 


Main Distributed Frame 




MEMS 


Micro ElectroMechanical Systems 
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MHz 


Megahertz 




mm 


Millimeter 




MMF 


Multimode Fiber Optic Cable 




MOCVD 


Metal Organic Chemical Vapour 






Deposition 




Modem 


Modulator/Demodulator 




MOVPE 


Metal Organic Vapour Phase 






Epitaxy 




MRI 


Magnetic Resonance Imaging 




mW 


MilliWat 




NA 


Numerical Aperture 




NEXT 


Near End Cross Talk 


" i. 6 « 


NIR 


Near Infrared 




NIU 


Network Interface Unit 




NLO 


Non-Linear Optics 


<ula>- j^C- CjIj ^ygJ 


nm 


Nanometre 




NTSC 


National Television System 
Committee 




OSI 


Open Standards Interconnect 




OTDR 


Optical Time Domain 






Reflectometer 




P 


Phosphorous 




PAL 


Phase Alternation Line 






(European TV Format) 




PCB 


Printed Circuit Board 


<s- jJall SjljJl is- jJ 
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PCM 


Pulse Code Modulation 




PCS 


Plastic Clad Silica 




PD 


Potential Difference 


3 J 


PD 


Photodiode 




PDF FA 


Praseodymium-Doped Fluoride 
Fiber Amplifier 




PE 


Polyethylene. This is a type of 
plastic material used to make 
cable jacketing 




PET 


Positron Emission Tomography 




PF 


Perfluorinated 




PIN 


Positive Intrinsic Negative 
Photodiode 


aL^> jJI 


PIN-FET 


PIN-Field Effect Transistor 




PIN-PD 


PIN-Photodiode 




PMMA 


Polymethylmethacrylate 




POF 


Plastic Optical Fiber 




POFA 


Plastic Optical Fiber Amplifier 




PSTN 


Public Switched Telephone 
Networks 


<uUJl i ij 1 j^JJ A-vijI 


PTFE 


Polytetrafluoroethylene (Teflon) 




PTT 


Postal Telegraph and Telephone 




PUR 


Polyurethane 
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PVC 


Polyvinyl Chloride 


Jjbjill -^.jjiS 


R&D 


Research and Development 




RF 


Radio Frequency 




RI 


Reflective Index 




Rx 


Receiver 




SC 


A connector type, primarily used 
with single-mode fiber optic 
cables 




ScTP 


Screened Twisted Pair 




SDM 


Space Domain Multiplexing 


jjLSlI JUJ.I iipL^o 


Si 


Silicon 




SIPFOC 


Step Index Plastic Fiber Optic 
Cable 


^>-jjc jL.JkjI ^J^Ut^j 


SLB 


System Loss Budget 




SMA 


Sub Multiple Assembly 




SMA 


A connector type that was the 
predecessor of the ST connector 


ST Jl Cj*>L^3 j^j J~3 o^jjiaj 


SNR, S/N 


Signal to Noise Ratio, Usually 
expressed in dB 




SOA 


Semiconductor Optical Amplifier 




SONET 


Synchronous Optical Network 


Osljdl iij^aJl iSLiJl 


ST 


A keyed bayonet connector type 
similar to a BNC connector 


(BNC Connector) 


STL 


Standard Telecommunication 
Laboratories 
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TDM 


Time Division Multiplexing 




TIA 


Trans, Impedence Amplifier 




TIR 


Total Internal Reflection 




Tx 


Transmitter 




UK 


United Kingdom 




US 


United States 




UTP 


Unshielded Twisted Pair 


^jXe jJ> ^jl* diU 


uv 


Ultraviolet 




VCSEL 


Vertical Cavity Surface Emitting 
Laser 




VCSL 


Vertical Cavity Semiconductor 
Laser 


J-/> ^il <t~£ J^>_*J| ^W.JI jjj 


VLON 


Virtually Lossless Network 




VLSI 


Very Large Scale Integration 




w 


Watt 




WAN 


Wide Area Network 




WDM 


Wavelength Division 
Multiplexing 




WIC 


Wavelength Independent Coupler 


A>- ^il J y& ^j.a". a 0 _yto 
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jiVl jjj dLJl ijj<J Ijj-v? t_ >LlSJI IJla ^ji Lw^jl^jl^I 
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jit; Ljr U j^iLj (Fiber Optics) ij-^Jl i_»UVl ^jj^ Jj^I J-^iJl 



4 









ij^BjjU ijiJU- 1-1 

4 lg ia-;^ 0 ji y» jiSH ^il ^JJcJl j c-AJlfJl 

^L-I cJ^iLi ^1 hjj}\ J\ JUa^l oLlUj ^U^Jl ibL-Vl 

.OJUJIJ ^Ij^kJl ^ i;JUjl 4;SQ-Jlj A^SQ^^lJl J L^"^ I O ISLj 

( _ 5 l«-j t Cj j^iJ Jl <U_lajl AjdSj i <UXaJ|j <uL^ r laJl jU t <W»UJl 

t (Semiconductors) oM^j-oJl oLil a_14j Jwa^Lj tS^J^I 

.aj^-aJI oU j j^J^I j t (Digitalization) ^Jl i*^Jl j 
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.SJuJlp jj^s -ila Ajj-^aj JJL-'J l)L~jVI J~- <jl J-is t US I-Aj-1>- IJl~o 
J_Jlj l * j ^fl U lj J ./> a LajLjLpLi ^y~*jL}\ J^o-xJL^il J^f-LjJl jLvl J-lil 

^iLl5^--l jLfjf- LajL^pL jj^lj t (Modulator) L^wL" LajL^pL 
c->L>l jJI I ^jJl i j J . )l J-^l j j W " JJ j . (Detector) 

^yj SjLi^l oLJjj JJj cJujc—I Jus t,_g jjk' « L«l j 

Jjj^Nl ^JS^L^\j .JlwaJMi <i-L— <J jj-LJI jli^jJl ^yjUjjJl jjLj^JI 

^Ijj! t yo Jl ./?"*>t] ol jA~Z£ LI j-<Jl «• j-siJl ^LSool j ^JtJLuLllj 



((. . j 456 - 525) ^jJL^J 1-1 JSLiJI 
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l_JLLJI) t (1-1 JJLjJl) (Aeschylus) ^JL^-J aJl^jlJ 
jjsj - (Polybius) ^ j^Js jj jJJs ti*>L*Jl JJs ^lill j jiJl ^ 

y> a - (Megalopolis) jj^Jj-jjJli-wa ^ .5 jj y> ^yL^il ^jj-" 

^4 Jj> JJJ t> 5U J . t oL^ ^oJ- (Digits) 
J! ^ jl (.Uxa-^ 

tjb^Jl t j_« JUJL^jJL jj^j<_jL> jj .'■ . ./? II jlS LaJJLt-j .^j.p i j ^lSsJ^/ 1 

IjjlSj I < g'Llj y0\j*J>\ SjJ<s>- J jja jl__ r ^Jl Jl*-»iL> jj_ajJL I ^JLS" 

l1o<_jl«JI «• j.,^11 t j^C«j^J W ... 1 1 SiLjJ W JjL^j d)jj^*jc-~j 
(Genghis oL=- yScs^- L>! j .^^koJl j ^LviJl <JI ^xi-l jl ^jJl y 
p t W . <ul^L ^S^j" JOi (2-1 JSLi) (1227-1115) Khan) 

.oLI jJl ^_sl jjJj j»lJl>c^ilj 




(1227 - 1167) jU- -jS^ 2-1 JiCiJI 
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yS jL t Mia 1 1633 ^yis SJbJlp ^j-^a-; 3 ^^rnl 

^JLoJl JLjjtj Jl ./? j| j>Lla_j jjjJaJL; (Worcester) jJL™5 jj oJaLi^ 

jlS _^Li ^l^JcSL ixisli^ j J^ 1 -"- >* J (John Norris) 

: Jj^-*^ iili* 
is^^Jl aIjl^jl^I j>jJ| lJu& ^ j»J 1 1778 j-J> y_ 3» 
^j-SLlj ^Jl ^^L. ^ (Heliograph) «ol ^^J-jJl* i~~^LJI 

i jj^jJI JJ ^ '(Wycombe) 
j_J aJj ^jJlp I jjLa 30 ^LjjjL; L^- ( _ r »jjjJ j»Lil 1781 
i_sl ji> ^ifJl j»Jjk^~> jlS (Camberley, Surry) i_£jj-~< Jj-r*^ 

A^j>^>j <-j jt- ^ (Lord Le Despencer) 
jj-^ 1795 ' ^jjLJI oU-t-iw? t_J-iJj liJU>t_a i jj«J 

^j^I jj&j tJu^oJl (Lord George Murray) ^Ijj-^ ^jj-=r 
4t . g j j\ jIjlpI Jlp ^il^^U t(Athol) Jjil Jj-^J 
cLij^Ju ^yj JLuJ t (Shutter Stations) ^jlwa^ oUaj>^ j.* 4_L~L» 

.(3-1 JSCl)!) .OJcJ Jl (Plymouth) 



DO* 



3 





^ — 1 3_SUuJI &_$JI ei^iu 3aX5j) iJI^MI £jUa» oljjJu oUa» 3-1 JSLiJI 
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C^Llb JLij .(4-1 JJLiJl) (Admiralty Shutter Telegraph) 4_™ij 
i L>jJ 12 y->j LaJj 20 ^LaJjU i LrT JL>- y 4_la_>^ Jjj 
JiLL; c~Jj 5j«jjj> 3 4^L~*j (Shutter) ^lj-va^ ^Jlp tS 
jtSj .^^l jj^" Jj^ 5 jjj>^w> (jj^l j-rf2» ^j^t-l j*a*) (_gij^>-p 
.ol ^^SLJlj JL>JI <Lk~-l^j ^yLLJl ( _ s x r oJl ,yi l^Jui-iJ 

^1 iiUiVL tots' ijJLj^Sfl ^i^l LitS l^iJLo 63 
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jjJu ^jA>^*) { j&V>^5i\ 3 J^s t j_a jIjj ol I? ->c-oJl oJla coils' 
JjL-j J j-v j icj-~> Jjl»j> J^~" Ji j IJla .(5-1 JuSLiJl) jl b". <Jl 
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^Li >j±S c (1792 (.U ^ J\) ^jjJLJl J^i 

i«_>Ji o ^So ( ( _ f ~J (jji J^JJ (j- 0 -^-" (Claude Chappe) 

(Semaphore ^ ./> > ^JJu 3 jLil i j-o-p £-1 j-^-I J*>L>- ^ *JI j 
^jj^-l ^1 (J-jjL; j-* j JL- jL j t Visual Telegraph) 
.<5'^>c^ 5jUM j^Iip (Jb-*«>'b t ( ^Jaj <iL^0 

^ (6-1 JiLiJl iT £jJ ^ til ^Ju) ^Li jl^- (-aJLli 

90 4jjIJ-> (j-^j j^ 5 ^^-r-^ JJs t t j Ci JL>- t j c ^L^- 

j~jCj t j5^oJj .4jjL* <U_9 (_5^ <l~La OjjJb ( j~OjJl £-L>Jlj t 

is*^>-Vl Ujj ^rcc-^ J L_~jJL (j-^Jj-Jl ^Lx>Jl j 

^jlixj j! jjS^oj ' ^-j- 5 45 i>jljj ( _ r » = j jJl ^u>Jl Jl <L~~Jl> ^LJUJl 
oJla LSI y> cJlSj .4jj^-~> L^Jlp i_i ycJl jjS^jj t iiki^j SjLiJ 196 

.(7-1 JSCiJl) iL>)l ^ JJtJl ^Jl J! 

(Telegraph til ^JJlJI J*>U ^ J_Jli iJ-p » _^Jl l^jji ^^LJ L> j 
<u^J^I (^JJl SjLi^l i j_«_p j»UaJ jl ^^i- .iiLaj I—* i jJ^o Hills) 

.8-1 JiwJl t j~» U5 (Curacao 
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.(Telemuseum : iaJLSi) « jSv-<JI io _j^ail SjLi^ll ^ SAiol 8-1 JiCiJI 



^ ^il^JJu CjUaj>^» LLJLs 4_JSj ll ojLi^l 4_wo_a! (1821-1769) 

J j_j^jl-o i_il J _J<_Lj j t (Optical Telegraph Equipment) ,/? ; 
J^J jJ j-£Jl ^y^- jJj->j jij^l ^JIjJi-Ll; i^-i (Telegraph Ambulates) 

.9-1 JidJl ^ ^ij^Jl (John Macdonald) jJUjOSL j 
^ (Frieherr von Muffling) ^jlJlsLj j ji J I j^Jl ^Li 
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Jj! *t_u ^1 oL-ljjJl oJla £-l>J ^ilj .1830j 1819 ^U- ^ 

. ( JlS' 100 ^JjCo asL»» ^1 
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u^-*- J^ 1 ^ ^j^ij ■°- x -i*->. SjL^iN I JL-j^ 

(Morse) k^jj^)) ^Lii«j J-a^q jjj>^j iL^Uo (Stump) ipJL>-j 
8^, S jjLj-i J— 'j' "ij- 0 jj-"" ^L^s- 0 j (Knurled) ^ jJ^Jil 

( _ 5 J-f- Oj-S^-J JL'L-^aJ 1 L^JL^J^J ^j-^o-JLJI «• jwi LaJL>tI_„~o 

.(11-1 J^JJl) (ji^Jl JJ> J^-io ^il^jJi^Jl 





io'SIUj^I ^ 1 i_£UI ii_jJI ^JLaj) .JU^JI ^ olji^-U J^U 11-1 JXiJI 



53 



. t j-^a>Jlj 4_™5 ^Jl cjI ^JLJl ^-^L^l ( J 1 SLcl> Loj>^>- Laj-S'I j»JL5tX~»l 

12 i-L, Sl^Jl Jai jlSj 
L>lj .jLo«_<JI jj& ^LJiJl IJla jLS'j tCjLrf?jj jj—o-j- La jlu ^A^Lj Sl^ 

SJb^j L^LojiJUjI Jij CjL/Sjj *-i->*>L> j*-Lo jlSo LgJLa jjws^l jvJ>t>Jl 

*±j*>U Jai olS Si j^jl xi jJ J-SLa-; i <LoL*Jl 4-J^LuJl t_ij JaJl 

«_Lj ^Jl Sl^Jl ^-U. L.I j .SLwo 30 j! 20 Jl jl oUjj 

^JOj ( i_Lj La-wj t *>L_a 40 j! 30 ( A-Lj J_ai oL^j-; ,j~o-=^ La Jai 
oJu& j! jJ> t *>L>i 90j 80 U 4_v=>j-> 12 La JaS «JLj ^^ill 31 ^^Jl 
.j ^5os J^SCxj LI^p jjL>iJo Cols' cjULw^JI 

J Jaii olJLk^l jj^Loo jl tSJb^lj iLSLJLa lJI^j-Jl^JJ jlS 

JjU t jjj^_yL>^Jl i^JlAJ Jij .^Lv *La_vJl Lf-i j j-So ^yJl j»L^I 
^IjJL^Lj iliLi^Jl oJu& Jlp t (Henry Coxwell) Jjj_~5j-S' 

. (Balloon Signaling) ilkuJl SjLil 

<L^L™« JoJbo J Joj_~SjJj iijjis 12—1 JuSdJl j g b^j 
/^o SJUJjJl jj-ajlj JLSLiVl oli (Semaphore Arms) ^o-jJLJl 
JU> ^U^iSlI Jl LgJL-jl il^Jl oU jUJl JUjI J^l 
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J-j t-j 8 t jj-J *UjIjJL-J| d)-UJ d-aJJLj) SjLi^U J^j^SjS tjjl-* ^Ua-'-a 12-1 J^wJl 

(1879 ^j^l /JjVl 

i3L>- ^^J^JJlj t (Daniel Collodon) jjijJjJ' jLJli ^j-^jj-^JI 
*L> iSLij * j../?Jl jJ jlSLo^/L <ul t(Jaques Babinet) *j^L> 
oLj™~<>_^ .5_jjLo cjIjjJU ^ *l_o! (Jet of Water) 
c (13-1 JSLi) (John Tyndell) JIjulJ j^- Jli ^ ^UJl j^iil 

jljjkJl *LJl JiJJ t4jsL™Jl oLp !jl_<JI jLS' 

» ^jLs 1 oLw<Jl JjiJJ oL>ol ^ JIjjlJ M t Jj^M 

(Guided * j-vi-JJ <t_>-j-<Jl JL-j^I oL^JaJ ^ ^i~>o Jjl5 ik™^Jl 

. Transmission of Light) 
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(Sununer j^-^Ij jJ 0 jL*jJL> (Alexander Graham Bell) 

j! ^j-AJl i iiLjJl oLL» lSj-^ 2 -; ^^L* ^Ij^-I S*I^j tTainter) 

JL*j<jl^Lj ( _ r «^w^Jl ^U-i ^L>^j J-^j ' (Photo Phone) jji^Jj-iJl 

. (Mirror Diaphragm) Sj^-U- Si y> 




(1893 _ 1830) 



JIjiij 13-1 jsCi 



j!) ^p^lJl i«Jil (j-S^j SI i (1.14—1 JJwJl) Ijl?- j^ijjjiJl 

<La j b'. a (h) 4j ^l^a ol J Lo— ((_£ ji jJ_v2-a ^j-a * j-s^ <l*_Jil 

^L>-j 4j«Ja3 ( _ 5 J-*- <* Wl ■ .. " «• jwi ^-b<-»i LajjJU J^-Lj (bj a) CjL^iJLp 
(Mouth J*Ai>- J-" jJ^SCj LjJLLPj .(H) iJziWj iJLk» 

JIjxaI ^1 ^ajj <b j^s jU c j. 14— 1 JiLlJl iL^Jl Piece) 

( _ r »So<j (_gjJl ^W.Jl ^ I ^JJ U isiiilj aJlLl^JI ^L>-jJl <UiaS 

(■j .,h 11 4j«_Jil o ji ./-"Jd lj-*J .A-ajJL ^^JJa^JI ^L>-jJl t j^- *j_sAJ| 
jv-j (j-^j ' (C) cjL~jJIj<JI t j_« 4_JU <Lp j_o^»c_a JLoj«jl^iLi iaJ» ./?" (_r^l 
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JLk; (^.14-1 JSLi JkJl) (J^JJI) Jl^JI ^i^kJl Jj 

(Parabolic Silver-Coated Copper Mirror) ^U-^jJLj iJlk-o j^LS^ 
»j ./? U 5_^L™^ j» j_jlJL«JI j-a <L» W a JL>_*jl^I J*>L>- j-aj .(P) 
t i^U>o ^-l jJl 5j| y> SiJ j» (S) (Selenium-Photoresistor) 

^1 «• j-aJI 0)jL5» _^*£> j» j..v.L>Jl j) (Selenium) 

jL^_>cJ| j_^U t (t) C-4jLa jLg->-J 4-jjl W ■ ) t(<b j»J lg ./?" 



li 



J^U- J^o ^ (J jL^Jl i ji. 200 Jlp Jjp^JI 

Jl JL-j^I <jJw> Juj jJj .LjLp u ..SWll jj_SL> j! JJJl 

£-1 __?~=~l J~*-> 5-SL> ^4^1 ° ^SsJl Jj jsLaI £ a - 5 Ujjlp 
i y^i jl (»jJ^l™JI J-p Jlj Lo jLS" ^SGj t^pL^Jl ^Lwa-JJ 

jlS j»Jj>t^™<JI jl Lo-™- *il t <U>_» 4_o<JuJl S__ rr ^sJl CjIJji^JI ^ LxJaJ 

.^l^Jl JUojI (ijl J^) JliJl jL^Jl Jl 

Ju^- £-1 ^j-l <bl c-AjlflJ Jo j>L»l ji- jJJ~~£Jl £-1 ^L^l C~jI JiJ 

oljLi^l JL-jL; (*-L>h jL^ Jo ^IaJp jl ^y> j»-ejl Jlp j iIjl>- 
( J^\JLi »j ygJl J—*^ jl i ^>Jl jl Jl?- j <ul 2 1 t *-lj^Jl j^t- 
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1-1 pi j JjOsJI 



















oVUI 


13 


18 


12/7/1880 


08/28/ 
1880 




u 


235.199 




















3 


3 


12/14/ 
1880 


09/25/ 
1880 




u 


235.496 



tj JJl iL~* jJl ajJ jJI ^JLLIj UJs cJlS J j-^l o- 1 -* 

a^-I^j coils' ^^Jl J^UlJI t j_« 1 ./?«_< t ^JjJlj tjaj-JJlj i c 

^ oyl ^1 ti^il US^uJl cJlSj JU1I oL.^ 

CjL>- j-«J| oJLa SjJi jsJLp * j ./? ll j-s J*>li>- ^ Jl ./r'Nl b il 

h> j!h^j> (William Wheeler) jLj j»Uj <• ° ^ 
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<J*)L>- ^y C~wJl ^y «• j ./? II 4—^- J-J J*}L>- y^J 't.Lo.S'lj 4Jw_> ./2 J j! 

y> jyCJl ^Ul JjyJl »li (.1888 P.UJ1 ^y Lb-Vj -v^^ 1 oJl * 
^L=rj jL->ai JLojcu-Ij luJ y> (Reuss) ^ jjjj (Roth) *-i->jj 
jj^JLL^JI jv-<W (.1895 j»l*Jl ^yj .jv_™>Jl Ji>-b oljj>ciJl at-Vj>y 
jl . JH »UaJ (Henry Saint -Rene) iyjj _ cJjL ^ ^jla ^^^J _yJl 

^jjj I <U j Usx-o-? _ 4_Jj jwiJ I j j ./? 1 1 4_o>- j-j (J-^T I ,y 4_jJL«J I ^L>-yl I 

JuL> ^yS^SlI fli (.1898 fbJl ^yj .j 1 -^! ^V-^ 
jl . yfl a jU-^J S*ly < _ 5 Jlp J j ./? ^>JJ LJiis (David Smith) 

ajL^J <yj .a-s-I yJl oLLojJI ^y ^1 . ./? o-S - 4jU>j<j^^/ <uiL<Jl ^L>-jJl 
jl . ./? aJ ySs-oj 4->l y^P yj^jl yo J -iS' Jap-^/ (. j^Ip £_~>bJl j yjJl 
5*1 b& j (. * j-viJl J-aj (Bent Quartz Rods) ijjtJl y"jl yxJl 
jj_L>_*JL~j *L1jVI y» _ r ~l5' jlSj tjl_L^Vl k_ ~J» y?-*-; £y~=~' 
.*La<JI (Plexyglass) ^^-SUJl ^=rj y <ipyvi*Jl jLJJl oliapUi 

^y (J^* 11 -^ *-Ja*< j j; W"" SJbJL>- L>- jJ yS\J C-olS I lLU j j j ^aP ^y 

ojujo^I j .(Optical Transmission) L $ J ^a-S\ JULjVI aISC^ Jbo U 
(Total ^lSCJl ^lj-ljdl ^ISUJ^L (^yo-v-j o ysUa ^yLc- L>- jJ ySCJl oIa 
j jio j Silo ^y * j-^Jl ^-rfi^J j! ^Jslu-J yJl Internal Reflection) 
dJJi ^yp Jlioj .Jil jL~5Cjl J^l** oli ^ y^l SjL>_j ilsU^o IajjJL; 



60 



(1946 _ 1888) SjA, i->-j> jyr 15-1 J£jJI 

^yLi^Jl j»L5 ijJ^c- ^—LJl jj-iJl oLjlj^JLp J*>U>- 

-1 JiClJl) (John Logie Baird) jJ 0 j^- cij^ 1 ?"^' 

4ji^jJl jj&j _ ( _ ? 5LjLSLwaJl jlikJl £-1 *l jj <\Jl j ^j<^Jl t (15 

J™jLa ( _ r J j-PJ_<JI £-a 0 jl*jJL 4_.j-v2.Jl -JL-Nl J 

^ JL>_-ju-I £-1 as-\jj ^jJlp J jwa^Jl; (Clarence Hansell) 
jliLJJ jjw* JL-j)/ iiLLiJl jUiiJl j! iij^Jl ^LjSlI 

.(Facsimile) jjwaJl -Aj^JI iUkjl 

tk_JaJl (J-^j-Aj t(Heinrich Lamm) ^ dL^^jk .y^' iwJQ- 

jiloj ^ jLJ^I ,*-->->- *\y>-< <>J J 1 '^ij^ ^^-d iJjL>_>j jMi- 
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oj ^-^> j^j I ji- COILS' <L>jL<Jl ^jU^I j*s- c~i> 

_^>J j-* JjL^ t (1951 j»l*Jl c~5j .a^-J 4^^ju_*JI 

j-p jLJi £-1 a*\jj J jwaj>Jl (Holger Hansen) Jl» 

jli fUl^I ^-Aj ^oJ jjb jjU 1 1954 j>U ijLNl 

iJLi-o t5_JwijJl c-J-Lo 4_*_aL>- ^ t (Abraham Van Heel) Jww* 
Nature SJUj^r ^ (Imaging Bundles) ^ ./? : \\ ^j ./? 

t j_« ^/jb <ul -Ai oLSj t Sjj g .t oJl ijUaj^Jl 

^Ja-Jl Jcj> J^l£Jl JU-lJdl ^LCJ^/I oli (Bare Fibers) ojUJl 

oli 5iLLi 4a. kj c ■ Wc- U lil (dJLu-*>LJl j»I <£■ 

^>j~^ j-a j) (Cross Talk) ^> \ jn tS JJlL, L» <. ii> jJLJl 

.oLftl ^ (>T J! cJJ ^ SjU! 



^j^-L-I jjj~&> i—dJ 16-1 JiC^Jl 
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.(2) 

jl J.* ^J-f- iiki^ ^lijl ^ aJJI y'^l i_s jiaJl ^Jl 

^ -i^lj J-^-~*-> ^ Jil (_p (Glass-Clad Fiber) ^U-jJL 

(1)15 <uSGj t^jJaJl ^jj-^adJ Ijl^- ^ jlS tJ^ljJl _yuJl 

jLLLJl dLLLSj ij^li J-SLlj ^"LfJl JL^jl^-I Jj_*_« c^ 1 -^ £° 

(Electronics: iL=^= J jIp! 1960 j»Lp J jJcJ-J' £j • J^- 
jjjJaJ JMJ~ j^o j_J ^ Jl ./? jVI ol j-l5 22 /m/j few) 

S^^JL^oJl <l>-j_<jl jjJ j j-^-t i ^i_y>cS\ |_g j-va-Jl j»J>t-rf2» 

Jj jMp^I IJl» J y>Z Lo jlp j - j> jJUfll 

j»Lol L_JLJl JjIjjJI jj^Jtj iSLa COILS' c 1965 J <ul j~s- 

iJLr h—J. oJl5 i i _ r *Jl jLJVl oSl ^L/VL Ui^JuJl oJlij 

jli t (Microwave) i—ajj^^oLJI jl ^j^^L^Jl cjL>-j^JI ol S ; . 

«• j-aJI C-J^>^- L^jJ i^L— >u l-X>- I j-jtv' dlLS" i j ^>c™<Jl i_aJJl k_Jj 

^Lki ^ lim jl C^L? |_g jj-Vl iLSLLoJlj . Aj~Ij ^jj- jjj J^J- 5 Ja-*j 

VfS (JLJ^I JL^I o^l oi ^L-*>0lj aJOlJI oML^^I 
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j^J\ jl /jjp- 1 1 -lS^aj !(Too Lossy) SjL»>Jl cJlS 
_JiJJ tMlo) iJaJl o^Uxu-MJ jlS _yuJl ^ -b^lj J^-J 
^LSLL^MJlj ILSLLJI oVUajVI jli c(jl~J)!l jv-^r Jj-b ^1 
\>i£ x>-\ jJl jJ_»5\Jl ^9 J^^j 20 j! 10 SjL-J>- J^^nJ I? "... " 




jlS" ^jLi 17-1 JiLiJI 

t j_« *_jl_Ji ^ J '■ g i <L^!jj (_gjJl ^^-LJiJl O VI 7 Vl ^_J^jx_a 
(.(17-1 JiLlil) (Charles K. Kau) j!5 .i] jJjLi; ^Ju ^l^Li 
^f-Juj t (Antenna) ^Ij^Jl <L; j *. < ^z? ./? ->nJLa ^j-l ^ J '. g a j 

*>L^ I-^j jl jV jL^j ULS" _ (George Hockham) ^I^-Sj-a ^jyr 

^o\y>- ^j£- cjLijJ.^ SJLt-U s-Llo L_>tjjJJ LaLi t^JLJ^I '■ ./? a 
«LJl«Jl SjL~^Jl ^liv j! ^Lujl^I J^? j^-U L>-^jJLpL^ ^_a_JL!! 

J*>L>- <*Jl t j c j>^la Ul5j !l£JLJl ^L=rj ^— -j—j ,_r*Jj ' <*Jl«-*jl~~<JI 

.Jb-I jJl j\S}\ J> J_~o 20 Jl jp JJL 



64 



^ J j^l ki^Jl IJla j-li j .:> ^JjuJI Jsl*JI iJLJl ^ ^JuJl 
: ^ L US' 1966 Laser Focus 4l>^> ^ t Jj^jI /jl™j 

^Jl oljLii-Vl ^ j\S A _JjLiJ j^jJI ,_«»7<l 

<Uj jjs (_$jJl (J^-aJI L y>- J.I JJ-Lil l)I ; -,r> "t 5 ^ Lai ^1 

(Standard Telecommunication iLw^LiJl oVL^jMI oIj-jl^- 
U_^- oU jJu<^> J^?- J_p ojJi <l>jJ Laboratories - STL) 
j! iJjpjiL" SLs 200 JjUj Lo j\ (Giga Cycle) Jl=-I j JiCL- 

^ i aJ_^_a <uL STL Jl jLp^- jlS i_jL^ jj .c-ijLa oLJ 200,000 

(Microns) oLi j j-SU» ^*->j\ j\ ajMj La jJai £-Lj Si jJ 

JJjJl Jhi ^j^jZjj -ol ^ s yr ^ J-*^' if *^ J? 1 <L_™^ 
L^-^JI J.I _ r ^J J . j j ^5C^ 400 jl 300 Jl ^ ^ J.I 

L^_«_£o t j-SL«_>j L^-~j <L>ji i_sUVl jli jL5 jjJlS'jJJ Liijj 

14-J^jLi-l olj_JiLJl ( j-o ( _ s -«-^- 4_^-jjJl jl Lo-S .aJj g ... ' 

^^jxSo L> J~-^ ( _ 5 5wl5w> ^L^Jl ji £-L*-J; ^y^- J.I JJ-Jl t_gJ-! j 
SjjkLi-l il J.I J-siil jl 4-iJb~ (j-" (J* j >-iLNl J-*Jr 

cjL~>- <L»S Lj- jJ ^^1 4 ./> a->uil ojL-i-l oli il J.I 5 ^il _^dl 
Jj£j*S i^oLiil jUaJ^I ol^^ii jU tlOOO dB/km Jl_p- ( U-J 

ol t j-» (J-sl o_;L™i- oli il jjjJaj 4jL^J| j»J^~" 4j| 

. dB/km Jl 
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(Donald dJL .-S' jJUji t (Robert Maurer) cjj-ijj 
ZSjJ, J> c (18-1 JSLiJl i (Peter Schultz) J^j-i cKeck) 



jL»5^jl J^L*-" ^Wj-; ^yr'Jj^ f^J -J- 1 ^ (Dopants) 

tJJiij **>UaJl i^-j^Jl J^)U<^Jl y> ^Jlp! i^-jJu (Core) k_JJl 






(Corning) ^^-i^-LJI JJljl 18-1 JiCiJI 



1970 »U 



20 ^Jjl ^j-^ j-J jJL-s^o-j ^ jjLa Jfl_oJ iwA-J ^-Jw2j I jjJ-p| LaJJLP 

633 (jjL^j j^o J ^ j-J - ^ ^J^-a Ja_>- dB/km 
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.j^Vx^S] (Endoscope) "^^SL-jJjNl Ji« iJaJl ly^-^] 

jvJj-j (Optical Wave Guide Fiber) ^ ^ J I j^Jl J^JjJl k-iJ 
S y> 65000 ^Ijj*- cjLjjJu<_« J^>-^ <ujJi c— jJuj 1 371 1262 

(1)15 jJ <t_J^ Ju-X j^Jl (_gjJ (S ^jLJLJI) LAjj^SJ li-LSvjlj jj^O-J 

10 ySl ^yj ^y* ki_j^sJi\ ^iU^I o^LvaJl jl ^jJlp jVl jixi ^stflj 

.k_oyJl JJiU-^JI ^y 

^jLJ ^Ij-^-I J^>^jlj ^-LJjjJs 4_j c~ali ^JUl j»bJl ^y 
(Bell) J, ol^S^ c~«lS 1 1970 (»U <_;! i^^^Jl ^y-j-Jl JJjlS! 
^y (LofT Physical) JlSL>j_J i_i jJ J->jij IS'^ryl ^y 

^p^-j j'Lo ./? ; jyJ : ./? "_> (St Petersburg) ^-—yL; c~Jl~* 

j_» ii>-<«-; t^-L-* 1 j- 5 ^ (Semiconductor Diode Lasers) J^v? j-* 
J-siil jj-*-k £-"J -ijj-i-il °jly~ ^-ji ^ Sj-*^—^ 

J_£-JLj L-iL-Nl «J j c-JL? Juii tjjja! ,_yr j-* J JLo_«jl~-<Ij 
1976 (.U .IfLi cJlS ^1 >_jUS/l Ji! ^*>y ^ lt^-^ 

^Ijj^l o- 1 -* JLo-xju-L i aJLgJl ^ya^- >jL>cj AT&T cj^^-I 

<L)L*JL^N Li ( jJLa j_iLj 850 |_£jL™j (_yf j-» J j-!a->) «■ jwi tl^J ^JLJ^II 
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(Gallium ^jj-JJl ^JLlLJI j»^_JU«Jl ^j-j-ajJl JUyk-Jjj j»L» 



j jj j tol jJL» j-L^ SJ_*J Aluminum Arsenide Laser Diode) 
^Lj aJj^JI SjL~>Jl cJlS' ^ .(Repeaters) jl^io 

Uo:^ Jl^I jJl jJLSGl ^ J-~o 0.5 j! 0.5 ^ _^U-Jl 
.y^U 1300 ^Ju ^Js- ^Ul InGaAsP jjJ ^ jIp! 

(Dielectric JjUJl t_~v2iJl JUjc— I i^l j! ^J> ji\ ^s- 

jl j t 0 jiJl Jf\ ji ^ ^r_>l Jo jl5 j» JJ-^ Rod) 

i ^jJL*}\ d CjLJuj-Lp ^-j-vij-oJl l-i-A t j^- j»Ji (_gjJl tl~>t-Jl 

IJL^j J £-1 ("W^ J-* ^TJJ^J J^J^-*™-' (J^^* 1 tlr^" 1^66 

^LiJl (»UwaJl y.jia: -x^j .(v-L>Jl ditA—Vl ^ v^^^ 1 S J^)" 

^jLviill ii^iaJl Aj^-aJI CjLJj^SCJ^I JLjCU-I 0^1 ^w^l '(.Sjic^ 

^"U JUoj-l j^Ju 300 JiU, U ^kuJ (19-1 JCUI _J*I) 
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.^j .fl .^f UiiV j-ij^ j_i iUtfj) oUSlI 19-1 JiLiJI 

(corning Cable Systems GmbH) 



^j^aJl iaaJl J&J ^L-L-Vl [pLJl 2-1 

iJ^-J^ ^ Jij^ f-yA>\ 

ibU jyrj-Jl Jj^lj aayJl 20-1 JSLiJl _ rfr Ji iJ .l^J^U- ^ 



Jj_kJl IS) ^j-^Jl *j_sAJLi 1.20-1 JSLiJl ci^ 
t j^s j_J<w? '■J- 1 ?" ^ j^-" J-* ^j"" - " j- 1 !"" 750 ^Jj jJLo j_iU 100 j-«Jl 
tlj-o-^l 4_x_j.^l i i 1: '. < *J->Jl lj-* (Jj-S I J—-— J _j .ci-JaJl 

l^JLi^-J ^Jl (^l^JU 1600 J>\ 750 ^ J\) (Infrared) 

Jpli JiCiu frJ ^iJl _ r t^" (jU^I jl JjJij . lLJJ Jj^^JI (jU^I 

>t y>- j^JI J jJaJl IJlA JLuCU-I JiiP 
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j! ^yL^o^SsJl Juf-LiJl j! t Sjl y>Jl JLojcu-Lj jji>J Ujlp <tillaJl 

LJ jijj jl 4_;LSL)L IJla Li»j-j ^ji (Low-Loss Glass Fiberoptic) 
^yj J-asI oly^j ^U^. <Jj LaI^u^ (Bandwidth) L>- j_a Vj> jS- 

l&ULljj LjJJLPj .^j,,r> Jl l_aJL1| kiiLx <Lj j-si> jJ-J j-»J 

^ l_AJL c (21-1 JSLlJl) aJj-^ 1 i>-j-»Jl j>Ukj jU tdJUJJ 
t (_gjwaJl i— i_JJl diL^j t«i«Lj)) JLxjJ jL^>- : i«^<Lj<l s-lj^-l 
JLJLi-xl jL^-j t (Regenerator) JlJ jJL! I j^ju> jl 

. (Receiver) 

LoL>_^5 Oj-S^j jl yS^o-jj t >j-viJl jJwa-» j-* jL^j^i/l jl 
jvJoj .j_}-JJ J' (Light Emitting Diode- LED) * j ./? U LlpL LjLj 
jl J*>^- jJ./?<Jl Ijla ^aW^ j! JJ<--~> (_gl) jJ yfl^Jl IJla JjJLxj 
(Binary Digits) iJhiJl iJujJl oJla Ji*j t( ( _ 5 ^ij ^UaJ 

j! <Lw»_s jJl ojLiVl lLwJI _3V_g_s»- J^>tj ilr^J .^pLij g Sol ^l—Jl 
; 3 jLil ^1 (Electrical Analog or Digital Signal) 5_JJL>jJI 
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(1THU 



10° — | 
10" 
10 ? 

10" — 

10" — 

to"— 

10" 

10*— I 
10"- 
10"- 
10"- 
10"- 
10"- 

(1GHz) 10 ' - 
10'- 
10'- 

(1MHz) 10'- 
10 ! - 
I0 4 - 

(1kHz) 10'- 
10 2 - 
10 • 
o- 



4- UU- h>S\ 



(nm) 




J>\ Fm 
AM yj\J\ r 



jji c^U-j*Jl 



i*j|_iJI oljLi^l obi^'j oU^ JI_^j1 _ r jJiJ ( _ y „.Ja:JL. j ^iJiJI 20-1 JiLiJI 

. (Cable Table Pty LTd : 1>JJl) 



. ^L-l io^tf oL>-^ ^Uaj 21 -1 J^tJl 
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^j-^aJl JL-jNl J^-l l$j J-*t-*J ^\ oj^^jl 4~>-j^J1 Jl^l^l ^1 l)U dilJuj tj_^5LLJI 

. ^ jJU 1550 ji ^ jJl; 1300 i y\: 850 ^ 

JJoS Jw*jo ^JJl tij-^aJl ciJJl diL. ^ 5JLJI iL^Jl L.I 

s yu> ,J— ^ j-" ^y tiil~vJl i sJbo jj-Sv-ojj .4jjwa-Jl SjLi*>VJ j-" 

o*>Lvs j^j SJLp j^o j\ i L^-y^zi- ^jJU^j jT^j t>" (Single Strand) 

5 ^^^j. M Jl^IjJI (Fiber Optic Strand) ^^va-Jl 

. (Protective Coverings) aJIj £j.> ^ J^> j^Jl L_iJi*i Jb<j 



. tJUVl iJ5L.l ^ jiSl J ^jSL, J-^j Jl U-UJI 



ciJJl y ^J^jjiJl 5 jLJ.Nl UJLLxi i (Regenerator) 

jj jU .LjlSLi SjL~>o IjLjj (Attenuates) LgJLs t^j-^Jl 
k_i jjcJl t j5loj Nj <Li j^La o SjLiNl oU t lSjj^ J^™ 0 L*jU ^ 

jl (Terrestrial) <UjJl ioJaj^l ^ isyr y b j& L> S^Lpj iJj^a; 

.jL>»Jl (jLo^-l ^ oil* jj ^1 
^J>yi> i— a-il5 t j^- SjLp jj&j iJLii^Vl J-^pr iSbjb tl^-i-lj 
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<LJLj 4^>- j>i <U*>Ij aIvsj La) jj& ^pjj.^ll a-il5vJlj .aSLjlJI 
^ j-^> ^Ijo j»Uws j I i (Positive Intrinsic Negative - PIN) 

. (Avalanche Type Photodiode) 

.22-1 JCUI 

i_i&Lvi-<Jl Juoj«ju«j o-^J •*-*^ J (iJ j ./? ll oL>- j_<Jl 

oUjJu^ ol^i iSUaJl oJla £-q^j (Multiplexer) JL-j^I $\>cj> 
c~co lip j .oLuJl ^^fo jj-^j jJjta if- j^>c^j j jScJ 4^jLi» 

(>• ^j-^ oi J-j j*^sAj j»j (a^-uji 

Jl jju_> jl j-SUj (Optical Fiber Waveguide) c£jw2-> i>- j-« 

.SJU- cjI jJlS' iiLwi 

oljLiNl jLJi^l J—pj t ^ ./? Jl 4Jlvs jJJ j-=^^l ^ijJa-Jl 

^yjj (i^j../?-Jl c i-iLSvJL (^^o-v-j (_gj ^3 ; j ^SJ^I isLkJl JiU {y> j>-\ 

cjIjJls SjLi^i/l ^ j^j ^lj<jj t j .oLxjJI <LL£j£ iSy^tj i <f- > ^^t ^ 

4iUs (J^^ J*^-^ W^"- 0 -*^ j' ^-^O-U (j-^-OJ *->J J-^ 
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Ajj^aij S jLi^flj oLMl i yJcxLa 3-1 




hj*i>jj£ty\ SjLi^lj ij^aJI JLfil j-Uw 23-1 JiLiJI 



SjLi^lj o^aJl jLJVl JL^cl- M -L-,L-Sll j—l^Jl 



. (Potential Difference) Ji£>Jl - ^l^S^Jl Jjj<Jl • 

Aj^JaJUJlj J^>JI SJUa^Jl 1-3-1 

(Light (oLJJ^ 4_jJjJ) JLp ( _ 5 j1_j j ^S' jLJ cjIS 4j_o lsy>-y> 
aJl^IjJI ajj->JI cjLs^JI cj\jjh xj> ^./?-->^ L$Jl . Voltage) 
5j*>Lpj t(Endo- and Exo-Atmospheric Pulse) i^-jLiJlj 
. . . cJ6 j j>^J>\ y> i>JbJl A™JiJcJl J ji>Jl jU t dJUS 

j! l$J U t ^akll Jl _p-t jh M i^Jl jU^I dJ">Lj jl 

(24-1 JSCDl 
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QA photos iojU;) jUaS jii oljJi*- ^ iiljw Sjj-aJI oU'VI ibL.1 24-1 JSLi 

(Ltd 



( j*ajb>&uJl ^JfcjxJl 2-3-1 

JLiijL^j oayJl ^jJlp la_J» dJUi jujlxjj iJuLaL- L^JU (Coaxial) 

Jwa-iJl jiaJl) j-«Jl (Wavelength) j_« J> Jlp l*_J* dJUi 
(Attenuation) (V-fcjJl c-ivaj Uoi*i tikaJ ^1 SjLi^l i—^jj 
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20dB/krn 1 Jl^ = lOdB/km" 1 ciJJl J-S 

(Optical Power) . II iiUaJl jl j_a dUS Jlj 

dB[optical] = 10 log (P out /P in ) = 10 log (I out /I in ) 



dB[electrical] = 10 log(P out /P in ) = 20 log (WU 

: j! Jl 

dBm[optical] = 10 log (P out /lmW) 



^Jl o- y£\ jf- JL- j\ 3-3-1 

I Ju&j t4_JLiJl ^ (Gbit/s) j^Ij c-j U<-wr j-» JL^j!>U 
t ^ r SL<>j <*_>! t <L>j_JJLJI j^pwJl Sjl>^ iS*>L»Vl j»lJjk^L ^j^o-o 
t y>- j^Jl ( J^JjJl JLjcuxLj iJliJl J Cj U>~>- 10 ^jJlp jujj Lo JL-j^ 
J c~> U~>- 40 Jj JjLx^Jl IJla SiLjJ ijL>cJl ^ _^>*jj t ^j^flJl 
.k_ojill J^ix™<Jl J Co Uu?- 80 Jj (.5^ ' ijWl 
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4jj**aJl *_iLJbU jljJL^aJl ^xs>ti\j jj^Jl 4-3-1 

olS LgJI aj^-aJI ^iU^I iS^L-^ <u-^ oj-» iSL& 

i jv-Lo 3 j*Ls- j^- IJLa b_«^j j»JL^nJL™oJl j ^j»c_«Jl tiJ_L™Jl 

0.50 Jlj 0.25JI ^ <bU tdiju-MJl £^*ajl JaSUJl 

£jJl Jlp dUS Jlo^uj iJb-ljJl _^LSo*l J fl>ji^ 1100 j 350 
j! UjJLo 015 I SI VI) iji^Jl ciJJl j! j-i- l<l°\jS^\ jvJj ^JJl 
t |JU>- iL-ij (Strengthening Members) 4_>j-aj ^-^Llp Jlp ^jJ^j 
coils' JJJ .(jl^I jJI ^ J-L5CJI J L.I ^ j_LS 12 ^Jl jjJ ^^i 
i j«S J^Liuj t (j jj<j (_JjL— Jl ^ ^j^U^iJl kilL~U 4-jLj-aJI olj~«Jl 
j! t_ j?uj . (Duct) SbiJl k_^~4 ^' tj^-*^ (^jJi dlLJl <y->^>- 

JSJ ^ 400 Jj_kj AyJs j> L> Silo 1000 - ^jjJl £j*y> 
j! . (Frequent Joining) I j Lk;j IJla t_JLkoj t Ljia SJb^l j 
i_£l) V jJs l^iS' lJ> j-J> ^iLJl j-* ±J*5A— 1 JLq_*jl~-I 

iajj Jl i>-L>Jl jjj SLi J*>Vi- U$-~>^x '( 2000 

oUI j la ./^ 4^Ua_Jl Ji'LlxJlj J-iJl jl 1*5 t (Joining) 

,)o j>Aa J5C1j iviikia Ls^j! ^Jl . . . (Cable Drums) diLJl 

Ajj^sJs\ ^JLJ^I ±S*>L*V L_i;A>Jl OjjJlj ^^JwaJl jv^^-Jl 

.SJbJL?- obi ^1 <?-UJl jjj 
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£j^JI iLijl 5-3-1 

jj>-\ k_ t 4-SCL-MJlj oNLvajNl ioJaJ! ^ JJLp 

iSM~»l ijj^^-j ijjLla jLjlp^I (VytJ yfl J I ^JLJVl i!*>Lxl SJj ^ 

.JuVl Jo jJs Aj^-^Jl ^-jLJ^I JLjC-»I 4jjJj«j ^1 SaUtfl t ^UtJl 

dii~Jl j! ^I^jJI viLL* y^jt Ujj Jilj L«o>^ ^Jw*! n-iLJl ixs- 

Jw*^ (^j^aJl coLlJl dlLx ojJi jli diii i jj\s^J>\ jJjOj 

j! jjU>t^Jl jJbCLa dlLJl o^il jl^Jl lg-w~iJ SjJjjJl ( _ 5 j& CjU jJm^Jl 
jUVl dJLL^ ^ J^I*jJI Ijl^- J^JI .^UjJI dJULJl 

liii— Jl o jJ ^jjLxwi J->L*J) (High Tensile) 4_JLp JlJ> 3 jJ 

5 oli i\ y tj;\ a ji tl^xjjLia l j£-°-tj (Kilometric) jL£3\ 

Sj^^JI >_sLJS/l jli tol^iUaJl ^ L-L-I SUU S^L~Jl 

JL^JI J^JI 6-3-1 
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kuSUjj t (Potential) i^liGl SSUaJl ^ o^^^JGl olij^iJl (Bridging) 
(High iJlxJl AjjiJl Jj^>=j 4ia>^J ^Sc>J Ja>- Jw*^ J^>-*J d>l (.Mia 

. Voltage Switching Station) 

(Corrosive oL>Jl *lj-^l j-*-^ j! 1 g : Co^j iS-j^jlJI 

t j5l*jj .L^jLio jlaJl jji j-o ajjL*-SC]| J^bcJl Js Atmospheres) 

(jr ~J^>j^£)l ^ly^^lj J^ljdl JUi AJUa^Jl 7-3-1 

t <Li j_«_vaj) ^L~Jl 4_«*>L^ jU 14 \a '. kjaj JjJb»Jl jj-a J-^-* 

Jj_p J*>U- ^ ^iLJbU (Tapping) ^ jJJl J^> jJl Jc-i^ u-^-«4J 

ix^Js ^ ^j-aJI J-v^jJl JUSI j» j tdiLJl ^ cSj^' 

dUS jU VhjLS ^ J^-^j >-jLJ^I Jjj<j U^-^j .^iLiVl 

Sb! j! (Optical Time Domain Reflectometer - OTDR) ( _^J oj Jl 

j^s- l ^As^ju>j J ^}s\ (Crosstalk) JLs_jJ^S\ JUj^I jU t^y^jUJl 
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^J*>U<J| ^jJ (_g jJL>4-~i l^j-AJ tJj-J J-^-^ Ojj .4-1-Jl ijlj 

.oLJVl tj^i (Optical Crosstalk) tSj*^. J~ty^ Jj4^ f-^ 

SJL^JI U«j>JI 8-3-1 

5_JI jJl ^jjJl j! s^Lj-^SJl 4_>L>_>Jl i^-L^ -^tjj *>Ls 
.pLj^^^JI J-^^j Lfjl '(ij-Jl L^wi t (Interference) 

4.JUJI olj-i^lj Ja jJsl>J| J-^aL i-sUVl *-si>j j5L»-<JI J-oi dilJuj 

M Aj^vaJl ^iUVl ^">U jl .(Ground Loops) VI oLil>Jl 

jjj ^ Si jj>- j^Jl <L5L j^SvJl iit^L-Vl j! cijl j^JI Sjl>-pI S^-iL^ 
.(25-1 JSLi ^1) i^-jU- oljUl Jaid; j! jli 

j_a ^JLJVl jl^jJI J^jL>JI j! L>_> t^^J^I <L^»L> j-aj 

j! j j_~^S\_a ci_J jj—a 3jlj_»i jJ jJi jl Jl_>c_« *>Ls t (■ j .,>? 1 1 

.l_aJL!I ^Ava^j j'j-*; <_£-^l ^^/aic-xJi! 

Jb'Ldl dJlj ^^Jl dJI 9-3-1 

{y> \j<>\ J1jx« J^-— 1 * j~«^«Jl ojLiVl t j>i) ^^jJjLojJI jj-iJl 'AS' jj 
JiU jLoc—l J*>L>- j\ 4jj./iJ\ iSLklJ j-iL^Jl JjJbcJl J*>L>- 
iilkJl (Modulate) ^waJ (Electrical Subcarrier) ^1^5 ^ jJU 
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^ jLo-xJL-l j^Ujj cJ j Ja-*j ^ (Binary Light Pulses) 

.Sj^^aJl tJLNl JUjCU-L jj-iJl 




tS\>j4&\ «UaJI i^lasS. £> ij-^JI oUSlI JU 25-1 JiCiJI 

j! Ujj i^jJuUjJI ^i~JJ (Signal-to-Noise Ratio) >Ui> j-yaJl 

t (Non-Linear) ^jk^^ ajj-^j^^J^I iJaj^l (Distortion) 

aJU- oLc jJm^i cj^Jj<^ (Support) J-*->^ jl Aj^waJl > sLJ^ I 

oL»-Jlj ij. ./? all oliL~<JI ^jJ-S- oils- ^jJjlojJl tl~Jl ^./^a^ t oJL^5 
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JJilw<Jl X~Jl~s>- 10-3-1 

j»j*>t«Jl jl y£uJ^i\ k_™o ^j^zjj j&y\ lL~JJ (_£ ji^l oj~a iSL& 
SLS'L^^Jl j . !l Jl— jVl jl 3 >J (Inherent Stabilization) 

SJljl 4_Jl»_p j (Single Mode) .> ^jLJI Ja^ojJl 4-oJaJl (Simulation) 
4_Jl_ !jr 4i' La b il j^o ol^LJl Si j j.*-* (Demodulation) j-^o-siiJl 

<U_lajVl JL>_*JU*I JJLP J^JLl~«J| 4_w^l™>- ^3 J.™^i 15 J^™0 

.SjjJiiLJl ioJaj^L SjjUla Aj^^jj ^r^J^I 

j^Hl ^ J^* 1 ^' J tiLJ^l [£jL~o 4-1 

; IJla t ^ r <wijj .Sj^./? Jl c->lJj^S\J^i/l 
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Sa1£!I 1-4-1 

oji ij^-j) LjLwo_iS' ^^JL ^l^jO ^— ^-jj <biiS' jl t SijJL>c^ 

oljil "^JLf- (jj-S^-L^ 3ji 910 JJs ^ SJl^lj "Ljy- 

.4jjiii*Jl oUlj^-Vlj iaJjijtoJl OjjWtqJI 

^yiSriJl iJU-Pj J^wS^lJl 2-4-1 

jv>^ j^-sf ^~^~>, 

jJaJl) jLli- Vl jjjjLoJ (_5-*J tJJ-ijJl iaj _Jl 4_J_«_P ^jjJaj k_~>o (1)15 

JLiJl Jup- 3-4-1 

oyy^all Jajljyl 4-4-1 

tj^Jl SJLaL c~~J 4_.jw2.Jl tiLJVl _J*>L_! j! Lu_» yil jJ 

y ^-.^o j-SsJl t ">LLo) ^jlJlaJ j-Jw (Connector) J^J? j_« 
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c->*>L*2j jls t dUJUj .^JLsJl J^l*Jl j-a o j-S^— - (_gj ij jsSJ>y\ 
j\ (_gJL<JI JLjo iJbCuJl JL-j*>U ^iSl Lil^ J^>jCU-j ljj..s>-S\ ^JLNl 



oUSfl ^ jdlil 5-4-1 

dJJJUj t4j^waJl <L?-j-«Jl J j-kJ 5Jl J> t j_w& jjJl Cj*>1»Ij<-« jl 

J jls AjL^j -Alf- ^ j-yaJl cjiJiLS\JJ S ^il ^<jl <bj./? Jl AiUaJl JLoJj«J 

j Aj^-rfZ-Jl ^iLJ^I J-IaJ ^^jJl iSlkJl qjaju> jl 

dUij o^ibU ^rj-Jl J j-WL; W iLjui> (27-1 JSLiJl 

(Microscopic Imperfections) k^j g >^>Jl oLa j_^Jl 





. (Rayleigh) -ullj ojlku-l 5 ytUJ 27-1 JiCill 

k_~^l_U-« jLkj; ... <jl jiJjJl j! <*_Jl>Ij ejl la 7 ■ olj-^o J-o jl 
ili^j SjQiL^I <L>-ji jjj t^ys-j-oJl J jJaJJ ^jljJl ^r 0 ^' L^~~^P 

■ Sj../?<iJl 4^>- j^jl Jl jJ»Vl X* t j^A jj 
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JJJJJ .S^aiJi ^p-j^JI JijisV! ^ iJL>- iUU oJj& Sjlku^l jj .(^j^Jl ^i*>UJl 

j_a p- j_v=> oL>tjl ^Jj <l«-jJLj e>j^S ^y^j^fl j^_«_-_^Jl g- j-y3.ll jli 

. JjSh ^iJJl ^ JjjSlI >J >JI 



jl < rr -<j tiiLkJl 3jL™jkJ jJ^I j_a C-JlJLJI jl 

.(2 JvaiJl ^1) ciJJ iiUuJI 

<jLLoj (Modal) ^jlSLi j-» l_aJJI ^ >j ll SjLiJ JLiiil jl 
iJL>- (^-^ • (Waveguide Propagation) ^ j^Jl JJjJl jLio^ 
J jja ^Jai -yi j-ISv-j j-^Sl JJLL™JI jJai jls t^yLo-xJl J ; . J_^p 
JsLoJVI .>J_*JL» jLijLJl 1 g : a tii-J^Jj t^jwa-Jl i^-j_oJl 

Ja_«J J^SCJ j t (Multimode Propagation) 

j ./? 5 II t jj) J_>Jl L° ' c i-JJl J * j ./? ll 4_J J^-^j 

oLjj^SvJ^Jl 5j4^-l '(^il-oJl C-l^jJlj ci-JJl t j^A jj 

l. a ■ W ll t^j-^L^I J^Sv-JLjj tj_si>L>Jl C~9jJl ^2 Ajj .,r> . 1 1 

j../?aJl ^ys-j^Jl JjJaJl j! s-lj^jsJl C~>o <u«_iVl jj-a k—ojill ^yvwo-JLlI 
Jlp dD-iS" jS'yj .(>^jJU 850 LkoJj >o jiU 900 700 t y.) 
: ^jJLJ 1600 ^Jl 1200 ^) ^! <. J^_jJaJl ^j-Jl JjiaJl <Ak^ 
J J^SLio aJuIj ejlki^l jv^^o .( jjU 1500j 1300 LW.oJj 

4^>-L>-jJl j_oJl SjjJ jv-So>ilJo LoJLj i . ,/? a ll 4^>- j_«Jl J jjs 3jL™>- 
ojL~^i- ■ ^Juj la 1 1 4j>- j-oJl J jJs SjL™i^ ^^i ^^gl ^uVl 

i?- j^Jl J jjs 1 ^aj| ^ylll yj> jjlj 1300 Jl iilaJJi JLLp 

Oj-i-vi-Aj t j-wa-o oJl 0\ £-°J .1 jJUf oiLoJl C-JUXJ <Lo_^9 1 g . 9 0 j^J 
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t j_J&^> 0J0- ^jJ'Vk^j^i JujjWll ^j^-j^jl JjJaJl 4 at?', a JLojCU^I 

(_5 (oUlJii) CjI jL^- 6-4-1 

jULxjl J^J ij_<Jl ^Js 4 ^1 i^jL~-j j <• (Fresnel loss) Jjl~* Js (JLai) 
^ 4*--J>j j^o-i o\ ji\ jj-j^L?- iSl^Aj .^L^-jJlj *lj^Jl jj-j ^yj^> 

l^aJl OLJ j U^JI oliJaxJl 5-1 

f-lj-yilj I. jjy>]\ (\yjs\ t*>liU) 43U2JI ola..W"j t l^XjloJ-j <LjL^5nJ| 



^yJl oUws^Jl; jv^^JJ *>lta Aj^^iJl ^iU^I j»Jjk^~J Ja.ft.Jl 

. WaJL cjUIj>JI «-J^>-i ( _5^ j< j 

J^vs jj i jvjJLaJl jaUajJl ^ t ^jj Jl CjMI Coils' Jij .^_™Jl 
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SJ y> y_j ./?"Jl Cj^I jli jVl L»lj .Jj^JiJl j~S- ±S*>L^I £-J> j-> 

■jij^2j ii\ JS J^U- ciJ £j> (Concentrator) 

jlaLIj jl JULj t Laju^j ^jiJl ill I jLi>o jl oLiLiJl 

j»UkJl IJlA jl .U jL^I j£\ SJl Lfkad; ^1 _y>=^Jl jj-^JI 

<USLx>_> Jj I JaJtS La lLoL>- ( ^jp j) iall ^Lo jL) ^jA>^S\ <US^«_> 2 

.iioL>Jl <L*L™>- cJ\jo jJjw ^2*1 jl dMSS 




*~?JJ* J-!^ i*JL5;) *ij-*J' oUSll; o^Uu'^l ol£_i oU_jSU 28-1 J&All 

. (GMBH 



ofclfJI olSLi 1-5-1 

(_jj^j>^<Jl ijjj : ./? II o*>Lv?j /yi iJuljjLa l_ rrr S' liJi_<> jLi n_ AjL^JI 
CAJI4JI o^Iju ^ iaj^j ^1 (Long-Haul Coaxial Trunk) Jj^JI 
.(28-1 JSwJl Jaj\) ij-^aJl iJUSfl j» cJjlL-I 03 
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<U<ajjjdl a^-j*JI CjUjAJ AjXjJU oliwi 2-5-1 

j^Jl JLjc— L 3 jjli jjU>«Jl o>c^Jl jlikJl aSLJ. J*>L-! jl 
iJjiJ^" 30 J\ 20 JiJ Jlp ^ 500 j\ 400 JS (Repeater) 

J^i^i Jj i ^>-j^J>\ JJjJl JLo-xJL-jL JLxj^I 4_*_^ -AjJj jj-Jj 

^5l*j jJlJI ^ o^^lx^jl oNUajNl ^ f*-^ JbJj>JL; iJlAj 

^jj— iJl j~s- ol __ r oJj^Jl J>i») j-L<-<Jl oLa ^ j~-^ 
JL~-j^Ij t (Videotext) j_>JL-_iJl cjUL^jj t (Video Conferencing 
jLvaj^l oLSL-ij t (Video Telephony) ^jJlJJL J^™«Jl < __ s ^JL^JI 

oL-^^-)J-aj jJ-Jl i Jwo-P ^ wwJ J^~^ U""* 3 ^ ri ; j-*-^ 4->" j_oJl C*>!i 

(jLLLJl) j (Cable Radio) ^SCLJl ^Jl SSaSj U^^Jl 



oL^j ^x£J)M JJfc~» 6-1 

.(29-1 JiCiJl) olJi*Jl J-l£j olSLjJl 



ajuisai Ai^aJi isLiJi i-6-i 

AJSj-sidl ^iU^I o*>lv=>jJ diI^i™<Jl iwJJs ilojl ^<>jl~™- t^l^-jiJl 
(Voice Over c— i j^->Nl J j-S' jJ jj_> ^--p j ./? ll j 4.^^— Jl i_JL*Jl 
4_SL_^Jl 7t . j j! *LJuJl jj ./? ij t dUJJ j . Internet Protocol) 
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i^LwJl J^>_3<JL~-j jl j iSJlJLJI 4_LJiJL!l oljJ—Jl J *>Vj>- Lxilj ajj ./? Jl 
Jjjj>dJl oLL* ^1) (Optical Switch) ^^waJl JJj>^JI j ^^-^1 

ol j^Jl 2—6—1 




. Jl Sjj^ajjj^J^II oliJaJlj i_ ijZi\ J-S: Jl 29-1 JiLiJI 
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CjL^Jl*,«JI JJaJ j~» 3-6-1 

.j^I ^JUJl ciJJl <iLii> L»» 

J^l5c)l 4-6-1 

J?k ^ tf- 1 -' ^L£Jl j! ^ ^J^Jl ^Lp 

4jj ./? J I j-rfsLjlJl t j^J JjLP J^LSo ( _ 5 J-f'J Ja^kjJl i ^jLa <Sj">^ ^ 

<JtlS cJJ-9 jJ L^>-jJjJlSCl]| oJla jj W" jli i J;-*- 9 j *LJlp 
^J-Ss-JL) ^cJ| . . . J_J jjJl J_^-aj 4_) j ./? Jl <Loj^S\J^!l ^>c_oJl ■/?" 
t ^ r »l>^<Jl ,yi I _^SS' iSLa jU t iviii^uJl iiLSJl isUi^Lj -^^^ 

Jj«Jj .aJjjjJI ^ o-^^jj ^JLc- pjj ^Lt> L$ii - ^JwolSoJJ 
Sj^>-I j (Modulation) t j~ < wkJl jl5 J^LScJl o jU! ^LJaJl 

4^15 c ./? Li Jj tJaii jJwsl ^aj j»J ^jdl (Switching) Jojj>cJl 
^ _,j£J J>Jl ^ i^-^Jl LiLj^l ij^L-I jl ^! loLkJl 
oNLva-jl JuS'Ui^j i cjLijJj<_oJI JJLi ipj^j 4JJL0JL0JI ^j-Jl JuS'Ll» 

jji *ljl ^ ^oJU-^ ^1 iJLxJl <L>- j^Jl i*-Jl Ol i <LjU jJutoJl 



(^j-^aJl jjSbiJl j>LwJl) o*>Li oj t ((LAN) iJ^Jl olSLiJl j jjJJl) o^L-jUl 
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i^L-i JSLtj iJ^aiJl IJL» jli tJJUl! .iJLi^Vl IJL» *l jj i^UJl S_»L»Sll i^kJl 




i*>L-Jl J_J dJliJl o (jiU lS-UI (Euclide) ^-lJlSI oLS' 

ol dJU-LS' Ji^^j t 4_Jlp ( _ r A L>_« _ 7 lS'! 4_L>^i> L>Jli jJLJ *LJl iS'jj j! 

j^UaJI jj» j t <JL^I JS\ ±jS\ t JUjs <b *hil 
- j^fL^Jl yy> jJ^i- klJliJl ^Jj?JI ^ J-?-_^j . (Elements) 
I g , i i*-^- (Comprehensive Treatise) 4_L«l_; ij>. 

oLjjJ-Jl j (Postulates) oU_L_JI j i^AjjUJI J i"}uv>) ^ l?r, » J^-i~> ^j-as- 
L>«Ji ^1 ^JbJl ( _ 5 JLp jL*jj J5 1— aj-a i ji-l x»j Lil yjl J-ii (Axioms) 
jji _^Jl yC U5 (Aaxiomatic) ii._ r kJl oJu oil Ji j ^jJl jbijJl 

JJUn b'j^LP ^ olwi>LijJl J» jIp oJ LfjJ US i Jjj>JJ j^U-a 
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(Claudius ^j-^JJaj ^ <»IS (_gi*>L^Jl ^lill 0 _ylll ^ 

^Jl ajjIjJI ^IJL i^^Vl dlUil jJLp Ptolemy) 
IgJ iLULJl ajjIjJIj isLi^^l <L>j1j ^JLLiJl W ... jJl ^jJlp L^-i 

.(2-2 JSCDl ^3 Sy»Ua)l) 



^\ I? '■ ll pw^Li 43j j_«_^Jl <LXj j I? ' ^L^w^JJ 4JL~sl j-«J 4JL**lji 

(Earth ^j^l "-tj^y J\ (Geocentric) ^J>j s l\ ^jSj^Jt 
j-a— lia— ll <>l b : ll j^-L> Uij! iijj-^l i- Centered) 
>^j-° ljt* lT*^ 1 ^ "^.r^ -(Ptolemiac) 

^>Lp ( _ ? Xj>- <Lal 1?'. i ^^J>J| ^J^Jj. ^^XJL^Jlj l,Jj>-jj i ^J^J 

»l ]i : ll eiLl^SL (Nicolaus Copernicus) ^y^JyyS j-S^-J f»U L»_llp 1543 
_u>4 j_« (Sun - Centered) Lr ^lJl i_> j5 y> ,J\ (Heliocentric) ^yS j^jl LJ ___iJl 
(Almagest) jwJ-ill ( ^j-^~LkJl JJLUJl ^S-t> ^>US ys j iS^rjiSGl ^j^_Lkj JL.pI 

j t 0^ ^aJbj^> ^S\Jj lj~a ^-^^J t L>-...^ 13 ^Jj p a.s-11 

.1 jj& ^^>- (J|j L«J 0 j^-^ j^S^I 




t^L?-jJl J±a isLLi SiU ( _ 5 Lp * j../?Jl Ujllp <o! ^jLxJI oJla 
lg ■» jJl »j yfl ll IJla j-a Ij-;-;-^ \*-'yr jLs t(*lj-fJl *>LLo) 

. (Incident Power) ikSLJl S j-laJl ^1 i™SoCuJl (Power) SjJLaJl 

^-J«jo (Glass Prism - ^>\>--jS\ jj-ij^Jl j! t*lj-^Jl t*>V^) y>-\ 
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SJUJI J, jJlS 300,000 Jl^p- ilJ 4iL~« Jiij .^iJl ^ 

tl-2 J^SLiJl ^ j-fiij Lo-S'j .(^-a-iSOl La .< jJl ^ j W ^ <*Jl 

(J^-oj ^~«S\jo *u5^Jj 

jl jJ^I t jsA JuS\_JL> 4_Lq_>cJ| ^,/V.Jj) ^j*- j_a J jja jl Lo_i 

.1-2 JS^JI 



So! Ji f- (1)1 V Oiy^jl ^~*Jl j^fj t JLp jLSLa J-a f^Ljl O^rJ 




Ja—jJl *j_^lU (Wave Lengths) i-j-_j-JI JljJsbU 5ii---^JI le^ II 1-2 JiLiJI 
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^l&J^lj jLi^l 1-2 

.JjliJl 4iLLlJl SiLjl j-P __ r =~^l * J;h\\ ,j^2J<J • 

















n 2 






jL-SOVI 1 \ 






\ j. -<:.<,J| gU-SJl 



( _ r Lp t (Refraction) jL~SL;^l *Ll>^I IJla ( _ r< >_™jj 

(Refractive jL~SCJI J-oL*-o L^J SiLa jli t dUS 4_>^_jl> j 
J_s^L>Jl >L>tJNl jIjJLj *_jL~>J J^>j<jl™j L^j (j^fli^ tlr - *-" Index) 
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jLJW\ Jobw 2-2 

is*>lp (n) jL~S^I J^U^j U SiUJ 4iliSCJl ^yo—j 

n = -k_* jJl 

jl_~SL>^l J^Lx-a ^^Jt^j 1-2 JjJL>Jl ^ (j-j-^o j-* LoJjj 
^UjJl j ^Jl (Crown Glass) c-jl^jJI JJls ^_U-jJI ^ £_U-jJl 
. 1.6 ^ SJli. io^j ^1 (Flint Glass) c~i^Jl JU- ^1 _^lJI 

^1*->JI Jik^o (n) jL-Si^ll o%Uw 1-2 JjJb>- 



1.66 




100 




1.89 




1.51714 




1.65548 




1.4890 




1.80 


(Lanthanum) j» jjlijN jl ^L»-j 


1.520 




1.5803 




1.517 




1.62725 
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:3-2 JSClJl ^ JSlio jbJUJl jl"U JUcJj 







* 

/ 




e / 










(n 2 ) jl — &l 


i 











J-oL»w oli Silo 
(n^ jl — Svil 




JKJI JU-IjJI ^ISOo^I 3-2 

Uoip (4-2 JSCiJl) (TIR) J&Jl J^-IjJI ^ISUiMl ^J^o 

cjL5 j^Jl j^o <likj^> ^IjJ! ^-aJ^ jUJl » si j (Core) 

^j'j^' jjW^ ^ UJlt (iwJJl J^-li L /-^ j w >— 

.(5-2 *j>Jl (Critical Angle) i^Jl 



r 





J&JI JU-ljJI ^ISU^I 4-2 Ji^iJI 
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JbjX— jjjlS 1-3-2 

J> (1626 - 1591) (Willebrord Snell) J_J— ijj^Jbj f JLi 
ii*>UJl ^ <us *i>Jb>J tJaS jj <d j^jl tjlS li>o 1621 

.oil Lib ^yL: ^U^JlJ jL«5J^lj Jsji-Jl ^/dj'j (Sines) 
1 (Plane) ^ ^x™Jl ^ b j» Lib j~S^>S\ ^U-llI ^yL; 

Jlp Iju^u (())) jL-S^I ^jlj L.—rj JaSLJl ^UJJl jl SI 

JS^JI Jlp (m) ijJLJl 1,1 j 
sin 9/ sin® =n 2 /n! = c~>U JjJu> 

t- j j-jo ^yJl ^^oLJl jL»5ol U>j& n 2 j nj j^ 

: U>J6 jL~£j*>U jU_^li iillA dUi ^Js- 5j*Ap .U^JMi^ 
jjj>^<Jl j t^^^io^Jl £-l*-^Jl j isli^Jl £L*-^Jl 'Ai' jl _ 1 

.<u_ij tS y~~<^\ ^ ^y^y (Normal) ^y^X 

ojlj ~r (9) J» j-i-~Jl ^jjlj k— ~r jj-^; <L— ~Jl j^ - 2 
^j-a j j-^*-* ^-^-^ <• j>, g '. o <Ll>Ij ^^^-^j (®) jb~So*^l 

•__ r =~l ^ylj i_iLLi W.^j 
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olil Jl ^LiJ (Triangulation) ^—LtJl ii^Ja jJJ» Ji j 

iijjJaJ! oJus j^Ja »j j^j . (Reference Points) ^ 

^U-l ^JUl (1621) <ujJli J">U~ J-J— » j_p j 
.ii,Jj>Jl (Geometric Optics) i~.o^Jl oUj-^Jl 




j jjli JUjc— L (Rene Discart) cj jl£-o <ui>j ^-^j ^^—i y 
ivsUoj) UsLJ dJUU j .J^I5 Ju^> JiCio ^.jljJl t _ 5 ~r ^ 



JU (1650 _ 1596) OjLSLo 4_Jjj jl5 : iii^M* 

(La Haye) ^La^f 4j^>J_a ^ OjliLo jJj .U j_^LJ j 

ONI tf ~Jj 

Ojl£o ^jl U^-Nj .1614j 1606 ^ ^ 
iiUiNL; ti^wJlj iijj^jl J ojljl oJlS Ji j .(Skepticism) i-jjJl j>j4J 




ojl jJLa ijJLj^ oli . W . a j t j_a j-lS'l J">U>- j-^J<-J LaJLLP j ygJl 

JjVl La ... jJl jl_™^L;l J^)Lj<_« jLS' lilj . (Parallel boundaries) 
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t^l^-jJl 4_JjJ~.> jllp (Normal) ^ij^jJl jj->^Jl oU^JL 

.<cp (Laterally Displacered) LJU- ^-Iji <u! ^ iaiLJl ^U-ll! 

<u«Ja3 y>^3 s-j-Js ^L*_»i 4_^>- jj ^ lil t5— 2 J^SLjLJl Lo-S' 
L*_ki ^y^-?- iSl (8 2 )j (Oj) j-JojIjJI ^jL-^J j! 'j-r^j 

: <bl ^! .objljp. ^U-jJl 



n 2 sin(J) 1 = n 2 sin9 2 



n 1 sin()) 2 = n 1 sin8 1 




■ ^rijl j** oli J^>- * ^vaJI ^UJ« jL«a jg^ 1 ; 5—2 i Jiv«£jl 
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i_J jJI Ji>-li ojl jl?-l j»J «• j yaJl j./>->- jlS^j^L (1)15 jl <bl ^-i- 

i J"-"-*' L)jjLS t La JLXjO t(6— 2 J^SLiJl jJaJl) ^^TJ 

1 g '. " ^jJ^jj 6 ijjljj ^L?-jJl ^ la ... i j J o-)l t j_a ^jL>Jl j ./? II 



n 2 Sin 9= iiiSinO 




n, (»I_^JI) 




.^Uj Ji-b ^ £_U_U JiOl JU-IjJI 7-2 Ji^iJI 
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^y> yS\ j jk> j\ § j j£z j\ t_^>o til! y jS\ n 2 j! Uj 



lT 1 



t l^rji 90 ^ ^1 O cJl5 lilj 



t ^-L=^jJl (^U- jl Ujj tdJJi ^jIp SjMpj .(7-2 JSLiJl 

ixJiVl jl dUS t ULoJ L^-™4j ijljJL LajjJj 4j<-iVl ( _ r _SoCi^j 

Jj~b (Bends) oWL^JMl UIj .JJ~IJlJI ljj_va^>— *j_siJl 
. JUJL>ti]L ^Wa'.ll lLUj Jixp is jJL»JJ aJUosJI ajjIjJI J j^eJLo j» jj>t-iJL 

.(8-2 JSLiJl) ^-U-jJl ^kJ ilJcul 



ul5 



J jr 




iwAJJl J^-l-i e-^-aJI Jliol Jaw ^Jaj iwiJJ <LjJaAo 4jJj 8-2 JiC^Jl 
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Js jJLJl Ajjlj 4-2 

^™Sio iiliS^ Jil ^j^l i— kzS W.-^j ^ JJjxuJl «• j j! Uu 

L^j! i ijJb-Jl oJLa j j^p ^-Ja^~J ^/ ij*-^ b ji^M 4jj\y> £j ■ b ■ »> jJl 

W .ij *j_viJl ^j^>tj LaJLLt- t SiLt-j .J^IjJI LJ.S' ^j—^LxJJ 

ISU .cA-Jwi ^LSool dJJJlS' J./?^j J ; .W:ll jup 4J! ^i- .J jiUJl 
jiLSl 5sJL<Jl I jZju i (9— 2 JuSLiJl) is jJL. Jl <L>jlj ojlj 
Oitajl Ji jL-So^l <ujl j ^yla.* jJl ^ iLvaliJl ij^>Jl ,yi 

•tSyt ^U-^JI Ji-b 

k^-^II JJi io-«j(90 degrees prism) ^5li <t>- j ^ j yi. y Ji-b *j_^Jl ^-SU^. 

.(Prismatic binocular) ^jj^j! jllixjl ^ JUjcu-I 









jl — SCSI J-oIjw oli Sib 


(n.) 

r 






(n 2 y 








\ \ 






v 



i_jiJI Jjjlj 9-2 JiCiJI 
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b~ \j\'J>\ 5-2 

(Residual) ^ji-JuJl j-^S^uJl j-o kii jli t(5j>-jj 

j j_SCj L^JLJwP j . (Critical Angle) 2L>- ^_>Jl 4_>jljJL> ( _ r a_~J 

J^Lio Lii-li ^Lx-lJl l^^- ( _ r _S0cL> lA^pJl ijljJl jj» j^Sl JajjLJl 



^JLj iJi^J j .oLaI^tJVI ^aJji^_a ^ * j^aJl LaJJ^p j .1 _Lj>- i? a <Jl La1jJj>- 

.isljj j! jJL; i-Ul 

5iU j» (Cladding) ^IvaJl JJ-1j> 1— ^lil '-^'J 
JidJl ^1) JJlL £-l=rjJl jL~&l J^>1~> LajL~5JI J^l~, Ji 
»j; ,,h\\ jLijol J SjL~i>- t j_« V^ji^j Lij i?-^>Jl ajjIjJI jU c ( 10—2 
<Jlp j&^j ^JJI lo^Jl .IjJS (14-2 JSldl Jil) 

t L> ijjwaJl CjLJj^^J^Ij t 4jjwaJl ^JLJ^I 

<l!Ls in ojl_™5\Jl J^L*_« ^j-^-J «-j-aJI j-JLjll> L^jllp — 1 

.^>Jl £-1 jjjJl ^ ^ ^ ^yj ij^) n ojlJlio J^U^j iiy»c^j 
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jL™5Jl J^L^-; (r^rj-)l Ji-b y _pUaJl *j-siJl jl5 lil -2 
jli t ^j/? a jL™5Lil J^Lx-a oli SiL> ( _^Jlc- «*-l»lJL«l ^ j-^J 

^ j-^o *j-aJI jU tjl^-^/l ikaj oip jL-S^I oMabw ^JM^I 
. (Aperture) 4>=^jJlj UL^! ^>-~~j ^Jl - t-s Ajifj 

.(irja 90) i»5lS jLJCl 



ijljJl jli ifLJlj c.-..*-.~t-ll J-ii ^W-j sjJj>JI 5__JL)j .i>-js 48.6 ^ 

. A^-ji 61.0 ^ AJ>- j^Jl 
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J Jsj js»tA 6-2 

t ( j~So«jlj (_^JJl *jwaJl Jsjiwx ijjlj • 5 -^ > ^ til— 2 J^Sv-JlJI t Jj^iJl 




JjJtfl ^jj^ 11-2 JiC^Jl 




.^j-^aJl IwaJJ i^lj ^^Lp JaiLJl «-^lJJ J^aJI ijlj 12-2 JiC^Jl 
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J 



J ^JiJl ajjI j 7-2 

,L~Sol Cj^U-aiJb ^ (Acceptance Angle) J j-iJl i>jlj jl 
i_s yd j (Cladding Material) ^-Juas}\ 3JL-1» S^U j t_JJl S^U 
ix-JM l^J Jai~J (Vertex of Cone) isj ^>^<Jl i>jlj dvaj Lg-jL 
^kjl) U^-iJoj i_j |_gjJl i_aJJ (End Face) iol^Jl S_g-=>-l jJl 

.(12-2 j£jJl 

^Ls-jl?- ^Jl^zJ iiJsj tliLLi Lli^b U t^^waJl i— aJJ j^ 
>j J*^" (T1R) JiCl j^IjJI ^ISUiMl S>» jlj .iaJj 

.(13-2 JiCiJl) UJlj .yrj^Jl gji^dl iiJaJ 




. J j_3JI Sjjlj ^»-rf> ei-UI J^-Jj £U_i 13-2 JiCiJI 

jL^Jl Jj>U» Jl (Core Index) t_JJl jL»Sol J-°l*» ^L^J jlj .|jls-| j 
jjajta S jL-i^ J-va>^ j . J j^iJl SjjIJ iJu>J (Cladding Index) 



<t 2 . !■? !l J j-^«Jl SjjIJ t j- a j-^' ^-dj'j-! >— JJ~jl> (_g JJl «• j ./? II 
.(14-2 JSUl) UU-b Lr Xc J _ <u! diJa ii2J J\ iJLiiJl 
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J _j_2JI )?j j>s* Sjjlj (jUai £J^*" o* I'M J*"-% * j** g-Jj" ^ 14 -2 JiC_iJI 

(Numerical S_oJ_«Jl 5_>^LiJl j_» J j— iJl *_>jlj-J j-=~"^1 ^-i W .<? -Jl jj : 5Ji^-">L« 

. Aperture) 



^iJUJl A^slaJl 8-2 

l_aJJI SjJi ^ SjL^- (15-2 J^LiJl) ioJbJl 4j>jl«JI jl 

iSJaJl jL»Sol Cj*>U1j<^>j 43*>Ip SjiJuJl 4>t^iJl ilj^Jj ,»j yaJl ^o->^i 
X^2s>- l Jls- SjJiJl AjjJ aJU- IS LLJ jlj .^_JJ iaJ ^Jl L^-jUJl 

<JAi\ j 9-2 
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.c-iJJl iwJ * j-aII 3>^>J (3-2 *J>Jl ^^lajl) 




NA= sm^> NA = VNi 2 - V N 2 2 



.(SJUjJI LlO JjajoJI kill 15-2 JiLiJI 

1 8/125 :^U^^Li tl^U^I J">U- ^ tiLJSfl cJ^ JJL) 
JlpSM ^^ilj .SlU*=~.l ^sSlI tl^ 1 62 - 5 / 125 J '50/125j 
ijLio (62.5 (.50 18 l_Jl2JI j>U_>! JuJi^J Ua Ji-^lj 

.ol^SLJl ^ULj (125) ^! t SJjUJl ^-jUJl ILkJl jbul 
2L>- jUJl iiJaJl jL»Sol J^Ijw ^ jL~Sol J-oU» t_JJ jl 
LgJl t W j_si> J^->^ ^ 4 3. la ll oJu& jl ^yj j»-^j-ll ^s^J • 4jLJj-)I 
iljU 5j>- y>Jl AjjIjJl <U_J i^jIp Jail>J LgJ^/ ^_a_JLJ 1 yj ^y^L-l 

.ciJJl J y& ilJOol ^ 

jli ' (jTj ^ ; t y>- y> J^J-> L-L-l ajJSj .,h 11 lJLJVI jl L»_> 
^y>-J> tMLo) *>LAi ciJJl Jyij ISI ilSLiLa Jl?- jJ *y 4JI t^-f-i dUS 
oUljjJl J^>J_^ i L_i_JUl t_J_9 ^ jj ./? ->t-oJl f-j .,h ll jjj (SjLLi 
^J^Jo frj^aJl Jj<->J ijj-vaJl i-iU^I JUjC^I ^J>Uj llUJJ .i-sUVl 

X\y)\ 
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ei-UI i~S J 16-2 JSLiJI 

oLJJI JsUJt 10-2 

: 

j! (Fundamental) Ja^jJL IsVs- ^^-jj •> jjUI -k«jJl 

JiLlj «JLjC-xI iS j>hj (Monomode) JioJl ^il^^l ^^^^aJl ^_i-JJl 

oULJl oNLvaJl ^ ^^L-l J-£Aj J-q-*jl~j j-fi (Multimode) 
j^>^>Jl jj& j-^p yJ>\ ^j-La j-o J j • (Data Communication) 

■ ( Jala Lj j-^> Lk*J jl ^Jal>w) 

ks-j** j (Field Pattern) l^SL^ L_ih>o LS zi\ JsUjVl j» cjUj> 
(Modes) JsLJbU ( _ r *a/Vl J^Jl .(Propagation) UjUl^Jl 

• ( _ J >- j^Jl j J-JjJJ ioJjdl i>=^jJlj t_JJl ^.W.aj 
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(Graded Index) £jJu J-*L*-* ji l£j ,/? ! '— tj^>^ 
Jb^lj J^-Jj t J.^a'.' ' J -k-oJ 50 ^jJl jj>- 50 o jlae i Jj 

JsL/Vl iJbcu jLii)ll J*U* 1-10-2 

(Multimode JaLjVl ^JU<ju L c,j\sJ>A\ J^l** ciJ jl 
<dj t^j^wa-Jl ^JL-Nl ^IjJl -k~J jj& (17-2 J^LlJl) Step Index) 
.1 j^j j^-" 1000 t j» JS\ ^Jl I j^y" 50 ^j-j ^jl^o i J 

SJ-p (Propagation) jLl^JL caJJI II4J ^_JJl 
isLoJ^II lLUu J ljL~~« 4j«_ji > yi (_^2jo tiU-~~jj .i-j jwi JaL»Jl 
Xs- t (axial) ^jy>^J:\ ^U-iJl ^1 t^^iikiJl ^jko-Jl i_~J^Jl oli 
J j-vj J^i j-^-^l ^i^JaJl ^jJ^ <*J j-sfj ^->-3 cjLJJI j-^ °J J-r*" 
ilji aJI US' _ JbJl ^J^Jl oli ociMl 

Jj^j U t (modal dispersion) LiSLi l^-io cJ_^l 

JuSLlj 1 g 1 jl 1— iJJ j^-o-i ^jJl 4iL~<JJj 1— AJJ <L>- j^Jl 

(Stepped Index JaUj^l iJbcu ^ ^Ia>Jl J^>U<_Jl ciJ jlS JiJ 
J-«l*» ji t_J <Jj .5 ^uJl i_sUS/l <y Jj! Multimode fiber) 
^jL™^) t_JJl jl I) (Uniform Reflective Index) , fer, » ^ISCxJl 
sxc- J-*^J i>USJl <lJ L_> k_JJl jl t(i_iJJl SiliSJl 

.j&j 100/140 ^U-j ^iUlj /^U-j 
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J ' (t-S^>*-iJl ^1 jli j (Short Data Links) ij . ■/? S II 
.iLSO^Ij ^LJI o^U:Nl 




.iUJ^I iJbcu jL-SJl ejJ 17-2 JiCill 



J»UjVl iJbcu ^jJiJl jl-&y\ J^l~> 2-10-2 

c^JJl JU~il ^ ^ ^.LxJJl c^ijJl ^ JJLiJJ il jU^> ^ 
■J&j (18-2 JSLiJl) ^jJcl. jL™5Jl J^U-*-> JsL-fVl :>-1*ju 

oli j j-So L^-a BJb^lj JJi <L>j^>t_« otitic- t j^> <t_L~L_- t jj) t_JJl 
if- (J^^-^d ijl ■ ^ 1 1 ^y'y i_s^^^ J J t c->ijLa jL„i5\jl ^j>\ju> 

cJJJI jjj>^= ^ -^r-*-^' «-j-vi-ll Oj^-iJ i u Jz-^>^> J-*!-*-* (_p Ja~>j 



I K 



jL_&l Jj'Uw iUfVI iJbcu i_jJ 18-2 JiLill 
t j^w2J t gia . « k_JJl J^-li •5^ > - J^-™ 1 * J " ^ 4-*-"- <*' 
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L^jjJ k_~J^Jl aJU- IsLJ^I jl Lo_>j. £>}zzj> J-S^Ij »j yfl )l jL~5^Jl 

4 ./? g -a^JLa JsLoJ^M i j_oJl JjL*_«Jl J^ 2 - 9 ' <LPj-~» Jj-J<_« 

cJs jJl ^9 <us CJIS ikaj ^Jl jMva-^ ^jJiojJl 'AS' jU t k_~J jd\ 

. (Sinusoidal) 

o<_^ ^jJuloJI J^jL*_«J| oli isL>JVl .>j_*jl« l_ fLJUl (_gjJ jl 
Lo S^Lpj t Jb^l jJl jJijSLlI ^ jJ ^-aI*-^ 1600 ^jJj J ./>" 

Ja*JI i>. ^^Jl jLi^ll J^>1~> 3-10-2 

i^-j c^idl 4~*5 (19-2 J5dJl) ciJJl IJla 

*>ll«) <*J ">Vj>- {jA JULo^/l g-j yaJl {jA Jis-lj iiojJ IJ->- j-Jws k— J 

.(oU Jv SL. 10 

oUl5 oli ilSl^^j iLSOLJl oMUaJMl ^ LJU 

J^jcu-j jl t jS\^<Jl jj-^j t SjLju cjliL™« (_$Aa 4Jl*Jl JLojc-x^/I 

.(Fiber Distributed Data Interface - FDD1) ipjj^Jl oULll 




JoojJl J jAA jL*&l J^>U-OJ ^_aJ 19-2 JiwJl 
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JLS^Jt 11-2 



.C-^idlj t ^IWct.^Ij 
1-11-2 

t «• J ,,h\\ 4iUaJ ^y^-Ls-jJl c-i-JJl ^^gl t j_« ^J^-* tj*-* J~-^ Ji 

d j ,/? U j_oJl J jJaJl ( _ 5 J- t ' (j^Lva-^J^/l 4_J_o_P JjUu J_oJL*_j 

l5j-=^I -^j- 3 *-*LviLj 4->l t(Si02) jjisJuJl jl™S1 

it .j^cCi jl jj-Sn-o-j ^1>-jJJ 4j^w2-JI ^jAj! ./?->Jl jU SiUJl oJla 
* . '. " t j^L<>j j» j_jL« j-?Jl •X~~*S\ j^Lj SiL« t j_« <sjLoJl 4 iiLyilj 
JL— 5! ^jJU <lJ^ cd-wi! JJl ^L>-jJl ^ L>_« Jil ^^r* jJ ^ >r - ) 

Llj t^-U-jJl (Doping) Ja-^l^j aJujJI oJu& y<J j .j^SLLJl 
. (Dopant) Ja-luJl jl |_g jJLJL i_i y«-s » jJU ^>Jl JL-^I 
J^>L*_« ^1) »j ./? U ^L^-jJl j-™-^ <UL> ^Js 1? ,t : oJl Jj-*-> 
jl .*j_siJl J-o^ cjLJJI 5jJJ jj-~>^ ^LJly i(jL~Ji> y )l\ 
^ Jil) aL^UJI S jJ* .,r>\\ ol j^jcJl ^ ^jIj «■ j./?U i— iJJl 1 
ojlW^.uLi IJia (_yo-<- jj ■^^"J^l <u«S' jl Wilis' J jt 

^Jl 1 g ... a ) l^j ./? Jl S^oJl ^» oJla j . (Rayleigh Scatter) «-Jl>Ij 
.(27-1 JSClllj 5-4-1 *-Jl J&\) .Ujj! *U~Jl jjJ J*^- 
i_LJJl IJla L^J-a i_r"-^ ^ j-<JL> j» j^o>t_« cjLJJI t j— * jj JJ 
.ojLjl^I |_g (_gJJl jL~isJ^/l J^Ij<_« Lo_L~j ^/j i '. ^lJ-^-pj 
. (dB/km) jLSCJl ^ J™-jJL jj-a jJl 3jL~i^ ^LSjj 

^L^u^l 2-11-2 
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.cj1_jjjj>JI cjIjIjjlaI jl (_g^ ./> > — j ^jlS\J^ J«LJL> <bj . II 
dUu ^jJajklj L^JjliJj) Ijl?- i-JLi ^L?-jJl ^iLJl jl ^ jJl 
LULLS' t_ol j-JlJI ( j^2-*_J i j^tj i^-h j-^J (cj^Ls* j-«Jl oL-il (_gjJ 
j^5* ^— J>l j-*iJl oJ_a ^^Lvai^sl 4 A o-S' j_<>j>jj .*u^jJl oL^ J^a 

ji <LjJJLs (_sjl^ ^^ol ./? 1^1 ^^jJlLoJI ^L?-jJJ 

SJLpULJI <L~J> *l j_o_>Jl C^>^j ^j^- j_«Jl J jJaJl 

oJLa ^ «• j./?ll ^yl ./rla^f jj-^-Jl ^b>-jJl IJl^J <bl j-P 

_!lj 800 Jl (jl ioi jj-o-vi (j— * J~!l <_y^ l-o-^-- 3 4 ii W <J I 

ixJiVl ( wsLa^>I isU~ ^^juJujJI (VjL* ti-^i cs^-^J j-*^ 1700 
^yL^Jl ^J_JaJl JL^p cJ-SLU L^jV dUJlS' c~J>-~-j t^L^t^uiiJl (jji 

(4->c™4Xjl (j ^3 4jtJi > ill 4jiiaX>i IajS jA { j£>\ .,f>~-J>\ Oljji if- j^>J>t^J 

iJu-P 1—;—; t^JJl j-» <JLp iSlkj ji>^<Jl ^yj _ / ^J^I kt~Jl jl i-t»~ > - 

V 1JJI ^U^l 

Uj A ^<>j>Jl C~>J 4j«^i*y I <uiala ^ 1 ./?^l ^^aLva^Ml ^Jjj j 

Sjlk^ll 3-11-2 

^ ^JU (20-2 JSLiJl) (Scattering) Sjlk^Ml j! ^^l^Jl jl 
aJuIj 3jl W:.^l j^ .ciJJ i^L-^l ^J^j ^iU^I k_Jl j-i 

j» j t ^L=rjJ t^Jl <y ^>JU (Rayleigh Scattering) 

^jJl (oJUjcuJI (_gl) <uj»..W1| <LjL«_^J| ^Jl isliS' 
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^ ... • ■. .i" . V 




SjUai-Vl j! ji^JI 20-2 JSLiJI 

jli tiiUaJl aJLp <LJ jwi j^l yfl < J^oj«jl™j j»J jl t aLp JuSLlj 

t (Linear) 4 ; Ww aJl*p ^ Sjl W: iJu_p ^ ^LJl (Ir^J-^' 

. (Mie Scattering) 
*JLlj SjUas-l 1-3-11-2 

LgJli t J^lx-oJlj SiliS^Jl ^ ol^J«J ^ 4_>jUl 4Jb~*>Ul Sjl ki^Vl 
jJwsl ^j-Jl^jJl jaJLP jl .<L>- j_oJl J jJaJ jJl il I— ~S^P 
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^ SjUalJ 2-3-11-2 

ij^-jj tjL~5oMl J^Lx^o j»Ualjl 1 1— iJJl <LjJUL& ^ CjLaj-U 

►IjsJVI 02i 4-11-2 



.(21-2 JSLiJl) J-v'jJl 4Jlp JJ^b il j^2» o^Lp j^Si i sLJV I 









r 




"1 











(BICC Braud-Rex £oJL2j) JL^Sj^J eSj^ J-^ 9 J ^*\^ 21-2 JiwJl 




(^jjSLJI) ^wjJI JSUJI *1 jl .Will 22-2 JiCiJI 
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jjlll *l/^l jl 4jU_siJ dJJSj Ip-Lo 50 OjlJuLo Ji! Jj>o *ljj^l 

"v^-xJi ow jjJ^/i ^ gjUi jlLLSi ^> 1550 jl^p 

. (Macrobendings) 

jSliJl ♦IjsM 1-4-11-2 

JLkj Jlp (jiij-^J j\ JLii (22-2 JSLiJl) *l _yJMl 11a l-™^. 

jl JliJJJ j-SUjj tl y&lk jj-So M Jls Juti-Jl *L>J^I jl .^^Jw 

-^j .^L™~<Jl jj^il^sJl (.J^r?^ LoJLlp JJLaJl JJ-aj j^*^ 
JJsLiLa isLjVl SiJuCL* ^JLJ^I J jJi ./? )l iiSli oUI jjJ^I j-?jL> 
Jl Si j-^ j (^j-Jl Jjkil Jlp jlou M ^Ul) ^ jJl ilojl? 
^LLkJl J-1»L^ J (Periodic peaks) ajjj-^JI ol jj-UI ^y> 4_LJl— 
(Spectral ^ a . W II j-j-a jjJl ^^j^Jw* Jl.p (Troughs) la « .,h SI 

. Attenuation Curve) 

(^j^LJl) j^pJI jjj^I »ljsJ>l 2-11-4-2 

^jbJl (Spectral Attenuation) JJaJl jJl J _^J«Jl '-aI^j 
J ^Jdl yp SUi (23-2 JSLiJl) ~j>***}\ S^Jl oUL>JMl y. 
jJsL-aj <L>jj.> *-^ljji iSLus Jl?- jJ t jJiwaJl SJLSli oUljjJVl 
i j*j>t>Jl Jj ./?■>- JJLp t jV Jaj» yaJl <uii>^ 

jvJ>c>Jl *l il SjL™>Jl JLoJj«jj .jjwaJl (_JjLs s-I yJ^/l <iJL>- 

^ULa (J-^ ^ J^-J^l ^ g ; ; 5jl™J>- <_s-*J (^T" J-oJl J jJaJl \ j^S 

pjLt La-U-p ojL^>cJl oJ_a .^^SLp ^j_5Lo-oJl ya <uL> Lo-Lp .c_i-JJ 
J*>LW ^jLxJl Ij 1 L jl k_^j> yj I JLLp jLSLaLij toULj>«JVl 
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t j_« iLjJs ij^Ji] LjjJ_a l_aJUI (J-"-?" j a -^-*-> jLjL^-^/lj t_~*SjjJl 4_J_o_P 




Uj>-^3 



(j_SJI) ^j/UI 23-2 JiCiJI 

SjJLaJl 45lir j Jbj-^JI SjJLaJl 12-2 

Ujllp j (Lamberton Source) j yj^i 
(Power Density) I jJiJl H\iS ^s- _^jcJI t j^-*j t (Radiating Power) 
(Power A^L~a SJb^j J^J AiUaJL £_JL<Jl ^W.Jl ( _ 5 1p ikiJ ^1 jllp 
IJla ^^o-^-jj -(^-jj-^ ^^^oJ^- J^£J isl j-JL;) (j-Laj j per Unit Area) 

t j_« ^-Lj«_ji^ Lg->L> iwoJl SjJLaJI oJla Wilts' j-?*-tJ -^-"j-^-*-" <u_ji 

.(_gj1jJl ^LiJl SJl^j j! (Steradian) jLol^JL^ 4-*_^<Jl ■/? Jl 
(Radiant 4-*_JL«Jl SiliS\Jl) jj^-*-* oL>^L; aJLj SjJjJl ^j^-^Jj 
^ L-pI_*_Jil Lk^J oJu& ^jjj J^SLljj jJ_y2-«-U Intensity) 
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^j^aJl uaJJl J^o S jJS 13-2 

<. j ,p U i^t-LJl ^LJlJI j»LwaJl Jjl» j-^-S' £«£wo j J ./? < jlS ISI 
ikij Jj> JJLuJ t (24-2 JJwJl) L_iJJl IJl>- 
^.aJ t _^Jl (Incident Power) 4_k5LJl S jJLaJI i_i ^JaJl IJla ^Ja— ^Jlp 
oJu& J-SJ (^jJlSJI J^vL>Jl (Acceptance Cone) J j-JL)l ^_oJ j-«-si> 
£j^^> J"^^ <-^' J (i ncrementa l Power) LjuIjJI 3 jJiJl 

. (Total Input Power) JJ-jJl SjJlS 




jLgJI ij jJiil ,y Uu! Ji' J. J . '— I 24-2 JiLiJI 



CJLLdl j& 14-2 

J*Ai»- ./? !l oL^a-jJl jLiJLil j! t (Dispersion) c-JLijJl 

-Llp 4 II ^ j^l i — aJJl ^J>- L^JLi^l iS yrn <_5~^ 

.(25-2 JSLiJl) 
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3 ytU? ^UaJ J5" 



AAA — "C 




ol ./?,'.]! J-b« ol k— t ^ASLi^oJl oJla jjL>o (Ufi 

j^jJ-f- i_~>cjj .J^i-ljLXj L^Jjt>cjj 1 ./? «-i 1 g ./? x^] 4_<LvS*>L<>Jl Cjl_vi-jJl 

jlj .i^AJ ^ JjjiJl (^yl^ I j^li O^So j! (Detector) ^iLiSUl 
t^jLJl ojl^jJI ijj-vaJl >-iUS/l i3">L-I ^ cjlUI ^IjJ! (v-aI 

^aUl C^idl 1-14-2 

l _ 5 ip <bjjj>t^i CjLpj™! JJt^J 4jlk>t^JI <U^-j^J| Jl^ls^M jU t^ys-j^jl 

^jlp ^iUJl c^-lJl ^LaJs jujujj .(_giUJl cxAxJL ^pJuj tSjJJiJl 

^jjl JJjJl Ciii 2-14-2 

J^oLx^j l^-i ^jJj 5i ^is <sjl> ^^-j-oJI JJjJl C~XJLj OWJ ^r^-o-d 

(Propagation Constant) JliijNl c— >U 4i*>UJl ^^Jlp jL~So^I 
jl jj- 3jLp j_a (Frequency) jj _yJl j! L>jj >t y>- j^Jl J j-kJlj 
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ii^jk^ L_i«JJl SjJjjJJ ^JlSJI ipj— Jl jls t y> J jJs 
( _ r ?-j_oJl A-JjlJI c-jl^jlj (^j-o-v-j JlIs \^->„'y -^j^J 
ijjL>Jl »j yfl 1 1 ^jjJ LlJb jjb j t (Waveguide Dispersion) 

.4~>-jl>Jl 4iJaJlj 

.^pUl c-^idL e^L-SlI eJL^J aS*>U .^j^Jl JjkJl 

^1)1 entail 3-14-2 

(Material Dispersion) ^pLsJl c-jl^JI j-^ ^j_oJl ^^-o— ~j 
jJJl cuiAJL (Waveguide Dispersion) ^ j_Jl JJjJl c^-iJ j 
.(Wavelength Dispersion <yrjd\ J^kJl c-^o UL=-! ^^.jj) 

SJ _^JJ iI^pLJI ^L^iJl j»U-vaJl J-O jiUaJl *j-siJl j! Lo_)j 
L*~«- ^JLj (Wave Band) oj*- ^^Jxju ^^-Sll (LED) 

j»L«_s*2-!l jj—S^f- jjU 820j jjU 780 t ^ r= j jJU 40 ^Jl 

^ji-Js ^ <l,jJ (^jJl ^wsLj^JI (Laser Diode) ^j^JJl < _ y Jl_iiJl 
JLxjNI jlf>- jL^I ^t^jj .Jb-lj ji« j>= Jil (Spectral Width) 
jL^-l dll-iSj . t yLkJl ^jjJl ^^aJLiJ i^L-S/l JjiaJl (^JLs—i 

c^idl 26-2 JSLiJl ^^iL ^ ^>waJl ^j^l J 

(Effective Refractive « _pj^Jl jL~£j^l J^l*-*)) ^jLjJI j g 1*j 

. ( _ s >- j^Jl J ^JaJL 2ujLLo Index) 
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.j^^J^Jl JJjlJlj j^iUJIj ^J^l '— >*»t . * Jl ,_y>-_J*Jl 

( ^p»S'ljco ^J*S\^u j^jJl ^J-JjJl 0^*^JJ ^.sLoJl C-JUXjJl j*^Lt 

d j& LJli» l~r j-" ^ ji» Jl^A t j5Jj i^j^J] J^JaJl JbljJ oL>jNl 

i Lo L> g ,/>nj jLJiL ^j-jUI jl t ^>ijjLj 1300 jjlp 

Lit i^jJl J( _jJ»Vl j» 1300 Jl J*^> U tUj Jl^ 

(Propagation JU&Vl jL~o J_J> SiLjJ iL*i>^ ikaj j tjL>jcu**>U 

,cJ\ jLS^Jl ollJ Path Length) 

cjl^jJI i*->J-p i?-j_Jl J jJ? dUJiS' ^jjj j! <_pL»Jl c^lJl ^yJij 
Jil JuLiJl ^-vaJ _y^> 1550 y>o (Zero Dispersion Wavelength) 

«^I>JI ji ciJUl 1-4-14-2 



c-jl^J)) IS i_aJ Jj! (Corning) i5 ^-i 

~y^° l_J ji cAJJl IJlaj .1986 fl* ^ (27-2 JSLjJl) ^jl^J 
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'IS a a \s \ o-i iisL^j JLp J^L*-* oIS aJl^IjJI 4 aW; <Jl <ui j j^J 

J^lj t JLp jL~5ol J^l*_« oIS 4 2 la '. o 1 jr"J 1 a-^La J^I*_<j 
.^^ijtitXs J^ljw oIS ^.a./?dJ <U^-jli>- 4jLls 

t^y C— tj» ji lJJ 27-2 Ji^iJI 

^f-VxsZ ^jj yi IS 1 JJl jL™5ol J^l*_« J^-^ - ' j-^- 9 o^ 2 -^-^ 

^jJ-l^ j I t (Trapezoidal) i_i jl tLEGE (Triangular) 

. (Trenched-Annular) >—>Jl>^> 

oIS ^SLMl 

0.21 jj-So 3jL™>Jl Jj-*_« jl Cj i ^\ C-JL*Ljj >J->=-« ' J 

iilSJl j[_j ._yUjjU 1550 Jl iiiia^j J^P JL^IjJl jLSii\ ^ J-^- 5 

<+-><->- il^jl L»J-^ (j,^ 1 a" JjJJl IJla jl ^1 t ^^-Sj-o-Jl jL~5Li^l 

o^L^Jl «L^1 ^ Vj^l 15-2 

^ jw2jL> (Conduction aJl^? j_«Jl j Valence jilScJl) j _y^-!l 
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^L/Vl LuJl ^jj^J^I J^jJl /jslioJl Jlkij (S-Jj-^JI Jpli-iJl 
.\j^sJi\ Ljj j^^l oMvs j^Jl sLJil Jjj <u!p c~i> (jjjJl 

O^jJl oLJS.1 ^>«Ji JteJ^i SJf 1-15-2 

lylUJLJl OU^Vl 11^ JU^ oLJT ^Lj» 

.28-2 



(1) 



0 _jj ^ 

.oiU^JI «Li! ^ JUiVI JJT 28-2 JSLiJI 

( jLaiij toLjj j^S^\ t jj> j--^ J-w jJl 4j>Jj>- Jl) jj-So LoJJjp 
iaj^ ^ ^Ijjtil (_gl tt_jjjttil) 0jj>Jl 5JL>Jl oUjj^jnJ^I oJla 
oJbJL>- 4^pLj<^iJ 4—5^ jj cLui jj^i ^jlXjj .jJLSnjJI <L«j^>- (SjJJiJl 
SI tLjjtp (P) OjjjjUI .ivfliUJl ioL^j^ixJl CjL^dil oMiU 

j^i tiUJJj _j— «*— S 1 J j W ilj jjJl £_« Li jJ» t_~^L^j 4JL3IJ3 jl 
^o^-jj .(I 28—2 J^SLxJl) (E) <L«j>cJl S jvj>^>- •^^-i 
.(Luminescence) jJUl jl t^pUJdl tijUJ^L 



IJj& 
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Ji ^U-JVl jli t(jjiLLJl)j (j»^JL>^>Jl) Jl i™JL Lo! 
. (Heat Band) ^1 ^>Jl JioJl 

(III) iiJliJl 4^>j_«_>^<Jl ^L^SLil oLi'j.Jl ^aj^, b\ j-Jz- 

jl la " ■ •• " j_s*sL\j<JJ (_Jjj-^-ll JjJl>sJ| ^j-o (V) 4_™«L>Jl it- j_«_>c_«J|j 

i £jlJ| <±jI*~, s 1\ oL>^iJ i^aiUJl oMSUl oL^jiJl ji>J j 

.(<-> 28-2 JSCDl) jixJl ^.UJ^L. 

dUJuj tJ^s^jjJl iaj^ ^yj j! SjJJiJl iJLp Jj jilScJl 

.(^28-2 JSLUl) 

.4U~fo 0 Jaii oJb-l j ^jUJI SJI jl VI t ji^Jl *±jUJVI j 

(Forward ^Lo^l jLj>JVl SJL?- J J-^ j-»Jl <4-i lij 
ii^kj t (P-N junction) iJLJl _ L^-j^Jl iL^jJl J^>->c->. t Biasing) 
o*>\iL i] ^ t (Transistor) j jJL^jJI jjJl J^>-*J iljLo-a 

1 (_g j-i-l Jj jJl ya Sjlj^Ij 4_JSL j g xJl 4jL^>c_iJl 

iUj t (Minority Carriers) ^LiJl jLdl J-*^~ aJLs! o^taL^ 

0 yfclii ^j-o-v-j j . (Majority Carriers) 4_™j jJl oMiLJl ^ L*iL>cJl 
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(Forward Biasing) ^oLoVl jL>J^I aJl«_p Jl*j oJu& «-j./>\\ ^IjU-JI 
^jjJl . (Injection Luminance) j ./? II jJ^Jl 5 b . 

j! «• j U 4JLpLJI <Lj;LjlJI ^LoL> ./? II J^UjJI I Jla djJL>tj 
(Reverse ^™So<Jl jL>o^l UU- U!j .AjjjJJl iuLill oUL-vaJl 
LsLiJl oUUwaJl ^ JpLiJl IJla d>-b»J ^1 Sj^-S/I jU tBias) 

. Jais 



Ajj^aJl 

jbjl 4_*_*Jl oibjl Liij .jl>-I jJl jJL£Jl ^ y ysU-^JL 

^jl^j y ob <uJlS\» 3Li ^ ^Jj SjUM ^1 <e»- j^Jl Jj^>J 
JUjcl-I J*>U- y> dUJu *LUl (^Ujj .^aU^o 3400 j 300 ^ 
t«j»ij^J|)) t i~«J j oljLil iiljl /j-o-^Jl) 5bl 

(Modem - Modulator/Demodulator) ^jJi^j^l ^clkvi<JJ IjLaip-l 
CjU jJji^JI JLjjJ A^jj .c AjLgJl Jai~j 4ja>c^jl i j^> J j^s j-»Jlj 

kiJUi -ijoj .SJb^l jJl iJlill c~> jJlJ> 2.4 Cj Jjj<-« 
t ^yLij-JLJl JJ^) <LojjL^Jl <LoL*Jl jj\J~zs}\ SLxi 1 g .,h jju 

. C ^ *5Vx^>J 1 4_JL9^M J^-ljj *J^<J iijJJa^JI CjL>jJjU~<J|j t ^-~>r •/? II j 

<l^p j_i JLo-xjl^Li i W ILj 
^ c-jj-LS 9.6 ^J! Jjlx^JI *j">L-^l i^Lj Sjb JL_*ju-I 

19.2 ^J! J_b<_Jl J^aj j! u- 5 ^- ^h 1 "^-! tiJLi-ll 
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L yJ J\ JioJl js obJJ JlSJI iJuJl J>\ i™JL lk>Jl obJl i_Lp 
j^Ijj 10 9 Jjj J Jls-Ij ^ U i^ij^jJl ^UJjJl ^-jl^oj tjL-j^l 

■io 13 $ J 

S jji^-tJl t j- r o J^l .iJllJl J c~>jJlJ> 64 J^ L^ip^ J-/?" 
64 

iJliil J CojJlJs 16 ^Jl UjJI ^^wo-sAJ ^Lx>o) iJliJl J CoLjl-S' 

^j| ^jJjJl <Uj>J ^ Cj|jLi^/l j»Uij J oUajw ijJb-Jl oJLA Jo" 

<d Jlp ^^jj- ^1 (CCITT) i^JbJl LjLli-Vl cAJl^Jlj 
<Ljli!l J c^iLi^i 2 ics- \ (_g __ r >=-' 1 jJl oljLi^/l JL»jJ 

iJUaJl SLS 32 Jl t(iJli]| J c^ji-S" 2.48 <_;!) 5-Jb-ljJl 

.<LiliJl J c-jjA-S 64 l^ia SJb^lj is- J-rf2j 
i jLip^/I jj~*-> o j •/> il SjJli jlJJii ^ <\J j^JLjl 4^5Jl Jl^Ljj 
tSJ^IjJl 4JI1JI J c^jjA-S 48 ( 7t r AJ i^j-Jl ( _ r csJLij jlSU^L 4JU 
J^Ss-j^j 4_oLiJl ^3 do j_Lw5 16 ^*o>tj>io oLa j_L*-a JL~-jL> La 

144 1 ^".i-j^u ol jJls JLo-xjl^I <L_ilS\_«Li O jj»^Jl j51 ^ ,jJb»cJj 
k_JaL>cx]| jJls ^ iXt- jL*jL ^Lo_™)J SJb^l jJl <UliJl J o-> 

5— JLtJl ^3 C— 1 jJi—S" 64 L^j_« Sji^I jJl j*-?'^ t_J»L>tj (_jjLl9 • 

.SJu-l jJl 

.SJb^l jJl iJliJl J c-j 8 ol-s oU jIjw Slxi • 

J Co jJ-o' 8 'li ipj-^ ol i oL> jJjt» SLi • 

.oJb-l jJl iJliil 
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^ jiljijj . 4_JLsJl ^ c^J}X~a 2.04j SJL^IjJl <JliJl c~jjJlJ> 64 

^^Jl oLlJ ^Ua2J)II ijbS 1-16-2 

k_™o i £ J +aJs\ i_i~Ul (Cut-Off Fequency) ^IkSil i> Jui ^Jj>J 
SiJj<j^ ^JLJVl ^ ^jlSLlJl cjl^jJI jj-S^j) (_g^L<Jl c-jl^jJI IL*5 

jLfjf ^ (Spectral Width) ^LJaJl ^ ^Jl ^ gJLJl (Ja_ojJl 

t_aJj a^j-JI i*~Jl 2-16-2 

2ujl^l cAJJl ^1 JJ-Jb LJjwi UU-i 29-2 j+lkj 

^^Jlp tL_iJJl jL~a ^UJLJl IJla .(1) 5 jJw 

.(2) J^l 

jj& ^^jJ-s^Vl jJ ^ oJl jl t jj> cr^*" ' ^LijLi i— «-JJl 

jaJLP iJlA .<U~ij jjJJl jl »j yfl U ^1~pLJ| ^p^i-Jl jaUwaJl 

jjfc JaLsJVl 1 _ r ^LiJ oJL^jJl AjL^^JaJlj .i_aJJ <U?-j^Jl <U_~J| Oilijl 

i yu> t-i-JJl i J (_£jJ jl ■ t ^ r SLoj La jJw»l i— iJJl t_J-9 j»- : f e - ? " J^"^" 

dMij i <UIp <u>- j» 4j»^j oUj ^Sw> lOj 8 Jai jj Ja^>jJl 
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62,5j 50 iJL-, j W 2 , ^! tl^ki ^^SH ^^JJl oli tiLJSfl 




.3-»-jJI S*JI oljL_JJ iib^JI Jl^kVI iJL>« 29-2 JiCiJI 
3 <U-JL) SjLi^l ^^wA jJ <ui ili^J <_£Jl!I ii^Jl ^^a-j 

30-2 J^LiJl j^Jijj .L_iJJl Sij^- <Lsfli~ ( __ 5 l£- Jjj t^jbJl i^j^Jl 
t-iLJS/l kk\sJs-° (Frequency Response) ii^jJl J^<J jj 

iS*>L^!j <L>jl jjLa 4_w^U>tj iS*>L^L> <LijULi Aj^Ij LgJ jJ» ^—i 

JjtS ijl 4ja^-*>l» l~>oj .Jb>-lj ^« jJ_^ L^J jjs> ^-l^J j^swJl S JL>tX^ 

oJl>^ *j*>L*Vl i aJt^J ioJkjS/l ^ Ljj^-^aJl (Equalization) 

i_gJjCo (_gjJl J^iaJl olS tiUSfl ^ ^iUl CJLlJl >w~~»jj .jj*"^' 
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JUl 



j_oC«_o ^j-*^ 



100 




MHz 



err 



.3_»UsJI il^L»MI cjjUuj oUMI iiy i_ 'jUu ^jj JjjUa 30-2 JiCiJI 

(^jJlSJI JSbJU SJIjJj ^* 17-2 



oj^JI cjUjJlx^JI ojLil J^i ^> (Oscillator) i_jjuJL»Jl 

^<waiJl OjLjJsj 1-17-2 

tjjJiJlj * j-aU Ai^LJl iJbiJl oUUwaJl jU tU^jj Jr-" ^ 

. (Linear) Ja^Jl ^^^Jl j! (On/Off Modulation) J^Vl j 
JbUVlj j-^aJl 1-1-17-2 

SjUM jjiIjiJLj jjJJl jl * j ./? U lI^pLJI ^^jLlsJI j»LwaJl 
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. (Base Drive) j i±~Jl j-j ^ ^1 

^^JJ » (_3*>IpJj t(l) ^yl^l j*i jii * j->aJl ^3 1 g .SOjJLp 

t j-^> ./?" t U>j&j t j-^<> yaiJJ t j-^3j^jt>i i j-^4j^ r ls iSbj& jl 1*5 .(0) ^Lill 
iva-Jl JJO«_a yaj j (Pulse Width Modulation) ^Js-jJ\ jS- 
JJJU 1 4 ^ . : ll J> jS- t j_wo .,h " jl . (Pulse Rate Modulation) 
t(l) ^LiJl jJl J>i-«-j Jl?-Ij <<->-Lxj^ ^j^j ol .,h .*. U c~>U 

jle tisA~Jl Jjj<^ ^^o-sAj .(0) ^LviJl j*i jAJ »j./?ll t3*>l^ij 

t j_o ,Jj jjkJJ tiliij tj-J«Ju L^Jjbi^ j! i 4jjL™l« cj! ./? .'. ll ( j^> ^t- 



.(0) J\^i\ fij} J^lj t(l) ^LUI pi^Jl 




*JU-IjJI 



V 

. ^ j>Lllj ^J>UI ^'Uill {.U^ill j,*^! 31-2 JiCiJI 




.jj^JJI J\ tjjail vij>LJI JbiJI fL*iU JiiJI <j-»^iJI 32-2 JSLiJI 
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j s *jd\ 2-1-17-2 

^Llll |»L> ■/? U (linear Modulation) ^JaJ>Js\ ^^vixJl J-a^l> 

. 32—2 J-Sv-iJl ^ c r -~^ r ^ tJL-o-*-"-"^-' j^-JJl j! «• j ./? U lL^pLJI 

^jjLlJl j»L> ./? )l JjjjJ BjIjJI i^JsUJl SjLi^l J^>_*jl~Jj 



Ul 2-17-2 



.33-2 




l ^_«^iJI SJIjlj j~«^aJI Qy\ 33-2 JiCiJI 



134 



33 jd\ ^waj 1-2-17-2 

(Analog) iJuUj JL-jJ 3LS ^L>oJ ij^^J _/«-^ (V <_s^' 

oljLi^Jlj (Video) ^j-^jJI jl aS^^uJI jj-^aJl JL-j^J i-xL* j^SJ 
j^o (Frequency Division Multiplexing) a jjJl ^^JLli ^LpL,/?-<J1 

.^liJl JiUl 

SjLJM c>*>lSLJl ^y> iJ_p ./? j ^j^J t ^jli^Jl aJuj W 11 

l*lj>y\ (o jJli) e-Li 2-2-17-2 

^-wo (jli t |JL>- a-k^i ii^Jl CjLjj |JL>- JLp Lj^JJI <L5LlJl 
i_L*JLa Jl— j^l ^yaJl ./? W <t_^aJ l_ LJL) 4->J-l ./a <Jl J_£jL^«Jl 

A>LjVi SiJL*i* JUVlj ^^l^Jl jL-SJ^I JJi ,JUS dl)l™Jl 
J^Sn-jL) ./?" 3jL*i^ll o| t ^jJjLa jl—^5ol i J»»L*-^j 

<l!L<>jcu-I jjSUj (^JJl <Lil*i _^S^I J-^jJl ^j-^-siJl jLs t dU JJj 

jLjJI J">U- ^ 3^iL^ ^jwaJl jJ-va-Jl ^ 
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4™aL\X<! Ajj-yaJl OjLiNl tl) ^5 J-oJj«J \-^>- 4 W . . ., > 4j^P (_y*J 

^^ajl ./?>- j j5o jl dJJJiS' i_*>oj .SJSl> j-^-SvJl SjLi^l ^ Lo 
L^JLo-xjL^-l jl Lo.S' . Ja-ai Sj-Jcv &1j_^-Lj j-SJ j 'S_JIp (Linearity) 

o«-Lyi>^(l S-Li j^wii ^Jr^ jj^waJl t UjIj 

U>5 .(Signal -to- Noise Ratio) Jl SjLiNl i™J jj™*^ 

Aj^waJl oUj^^J^I 5jJi JiLJ (Non-Linearity) S . W j-*)Ul jl 
<i~^b^> SJL^JaJl o-L^s i dU Jl? !•?.... i ./? jlj . Jij Jj«j ojLi^/l J .yj^ 
. ./? 5 oUL~^<J S-S^^jl^JI jjwaJl oljLil Jl_~-j^ juju>^l!Lj 

; J*>lj>- ^y> S*Lv5^/l oJUJLi Sj^./? Jl 

^pLJlj JlS^JI c^dl c-AJJl J c^Jl ol^Jb • 

i(Si*-j^Jl JJi C-^JJj 
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*L£> ^jll « jLi^M j 18-2 

.34-2 JiCl)l SyslikJl _^bJl Jlp i^j^Vl 




*U> _j^all ojLt^l J__; 34-2 JSCjJI 



<u-li (Voltage) ^l^jS^I J^>Jl ^ i£ Jtte fLfc ijt ^ 0| : iJis-^La 
iJlj-J^p oLJLi; ^p 'jW* _rt-* o^". '((Signal) SjLiNl) 

jLjw j (SNR) Lj> yjz}] SjUi^fl «L~jj) ^-xJUJl dill? <L*J Ljr o-— j j .(^^j— 

. J.. - jjlj Lg^P j*xj La oilp J 



(^^^■aJl JLSl-^l jl^- (J AjjI^JI s-U^j^Jl 1-18-2 

^jaAjc] aSjLx^JI jv>wa^ JjLa JLojCUjL t\*J> j.,h\\ oJLA ^aJluj 
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t j_« Jl>s_> La t .,h Si ^^jLLlJI j»L<waJl jLi-iJl C~9jJl C— iL> 

.JULu^^/1 jL^?- a j >jL>J 
s. j^aU X*a j^a-SsJl »-U*j^a1I 2—18—2 

.(. j.,/?.U iu-LJl 

^UJI ( _ r 2~uJl jLJl i*uUl *U>j-*aJl 3-18-2 

(jLo-*JL~»l (1)1 ^j-a jv-P j-^l ^J^J "^5^^^ J-s^ tl) j-SLa jj j_> La C ( JwaLp 

lJu& ^Aiij JJl (Avalanche Diode) g ll ./? ll »L> ./? ll 

«-Ui> j./?ll Jl JULl^NI oJ-^->-l (.^^J -oij^bt^ LgJLucu-l JljI ji 
<uii>cJL<Jl olii^JJ JLojcuxL iiVf- ^JL^Jl jLjJI t j_a 4j>oLJl 

. (Low Pass Filter) 

jjJS\ 4-18-2 

Ja.q."Jl ^. r . J a. " «-U^j^aJl 5—18—2 

jLf^- ^1 4_o jJJl 4jjj_JJl isLoJ^I J j-v^j j.* tiJJi t_ -_~<j 

■ pLygj.^ll ^ o-^Lj jJ^j La t iik>t» olijL jLiux^l 

(JsUfVl oi-Un oUSfl L5 s) AjKiJl *U>j^aJl 6-18-2 

^jJJLa jL-s^SsjI i JwaL«_oj Ji?Loj*^l ^J^JLo i*_i-J (J^o-*-^-"-^ LaJJLP 
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. 0*}Lrf5jJlj Jwv^LLJl •Aic- l-Juf- i» __pxl» IJlAj .«L>j./? J I i>-j^Jl J jl» 



3- 

3 




tj^J cs^-i iiJ>J 'liJ^tr 1 ) 



^jjLj p — - j 35—2 JiwJI 



i J i^ii^uJl CjliUaJl SJLs- ^ <ul jj> JJL>tl!l (_g JlaJ 

b&JLLf- .0 j La .... a (iwflJU <lJ^JLJl *Lsi> j yaJlj jJ-JJ 4^1SCJLJ| >U<5 j yfl llj 

.35-2 

(Gain- t_™£JL i$j>- j^Jl 4->jjJJl iJLiJl cjUU ./?ll ^ J^rr- 0 40 

. Guided Laser Diodes) 
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ol^SUJl £| J\ 19-2 

.ij-^Jl ^iUS/l ^ iUxu^Jl oliSuJl <y JIM* 

t (End Fire Mixers) SA^Jl ^ iiJl c>Ua*>lJ>- • 
t (Transmissive Mixers) 4jUI CjUa*>UJl • 
(Biconical Tapered \> j ^k_<Jl i-JLJ Jl—j^l oUaSlJ- • 

. Transmissive) 

y> £j\ oUsSU- 1-19-2 

iiJs ^ i>^JUs (Quartz) jjjl jS^Jl ^L=rj 

i cjLJJI i J j la q 1 g "^Lo-^ |_5jL»~j t a ->eJLa jL~~5\Jl J^Lju oli 

jL) j-o yfl jj .^iLJ!>U 4_w^jL>Jl jUaiS/l *£j-*->^> ^jL-J 1 g ./> jS-j 
i>-jL>Jl (^j^-Vl ^iUVl ^jJlp jL-ju J^--~; ^y^' *j-^Jl jv-ljL 
t(36-2 JSwJl) JUi y> JJi di!-Lj tjU^' 



SiUI oUs^UJl 2-19-2 

.(37-2 
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.i^UJI ^1 yl £. JL.UI iiUJI 37-2 J£jJI 

Jsjy^JI SJbJ JL,j)fl oUs"^ 3-19-2 

(38-2 JSCDl) SjU^I ^1 »! ^Iji Jlp olI=->UJl ^ ^Jl 




i j ^p.JI JJhS liJI oUj^U- 38-2 Ji^iJI 



«pUJI *l jil 20-2 

56.5 L^u-i A-LJ JL-j^U vrj-o o«— (lLJUJI J^a-iJl ^Jl) 

^> <LjlLJl ^ c-jlJ>_^ 140 (t-?*- ;> " k — ■ oljLJI t*" 5 *" * L ^ L *- C ' 
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JioUiJI 39-2 JiLiJI 

SJj> £«j>- j (Multiplexing) <uipLv2-<J <u~*L*l J; 

oLftll iipUJl 1-20-2 

VU^SOI 5ipUaJI 2-20-2 

*j ^^^^ i*-»_>~Jl SjLiNl (.JJ^u-Jj .LiL^r (oljLil ^j! Vl*) 

Iplsfllil ji yj> 4jSl>^S3l 4jipLrfl<Jl JUuC^il j! ^ jv^-jJl ( _jl*-J 
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^L?" j-«Jl jiLrf2-» (JL~jj^ t j^L»j I 0 <Jb>- ^8 

ciJ cjUjJlx^JI JL-jIj i ojL^JI JJLo t (Narrow Band) JUaJl 

jlSCVLj .^^U 900j 800 ^jLJ i*-^ J^k, oUjVI £J->>Jl 
jjLa jJLi 1300 ^jLj Jj W i 4_>- j_a SjLiVl JL^jJ dU.i-S' 
iJLs^J ./? i <Lij islis cj*>13U JL>_*ju*L> d-Uij i_«JJl 

.Jjj\ JUriVl J! ij-U- ilL* jlS ISI 

a^-j^JI J jJs ptr"^ *^Ua<JI 3-20-2 

(Wavelength Division h>- j_<Jl J jJa ^~JLli .,h <Jl jl 
JJi ol jLil ^ ^-^-J A cr* Multiplexing) 




• i y^\ Cx^ 1 {j* ^jjwaJl ^JU^M o*>L^j ^ fcico c-iJbo 
Jjul^ jL^ ^_UI jl Uj> JLJLl~/>U ^% JL^j^U Jj\M 
<LJliJl J c^iLi— ^- 2.5 j-A iaJj>d™<Jl Si jjLJl SbJiD oLo j-L<_«JJ 
^^Jl ^Jlp j . (2LoU ^.LkJ SLS 30000 JjUj L> ^l) 5JL>-I jJI 
iJifVl jl VI liJliJl J ^^rT 10 (Ji Lfi- 1 ^ J-^d j&y 
c™J 2LJliJl J c^U^- 80j OjU^ 40 Jl l^Jjuw J^, ^1 
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JjU JU_*jl-L, j! (40-2 JSLiJl) ^-j_Jl J ^JaJ c^l^ 

^U-lJl ls>- y> d jbl t^^' oUJaJl iJjO) (Dielectric Filter) 

Jj .(41-2 J-SL^JI) (Wavelength Selective Beam Splitter) 

. (Couplers) cjU _yLJL cipUkJl 1 1* 
^ ^ J f-^-J c42-2 JiLUl ^ ^j^Jl JLJI ^ 

t(Muldex Coupler) jv—J^Jl ciplvLoJl jyLJl; ^>-~~i i^^-^p 
. (Multiplexer) j (Demultiplexer) < _ S ^J5' ^ JaJi- 

l^wi-xj <Jl4X™<JI cjIjU^I t j-^wii> L^>- jJ j^ScJl oJla 




\2 



i-bw) Jjlp J UjCL- Aj J ^7 ^ .i. S i SipUaa 41-2 J^wjl 
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1 _ J !_j^aJI i_n,JJI i>-j<JI J_jJa p. — Si i_apUi<JI JL»j)ll i<Jijl ( _ y U Jlio 42-2 JSwJI 

jyUJl j-aaj U i Insertion j» >^*i3l ilajj 



iaiSUJl A^-j-Jl JjJs ^rr^ 3ipUaJI 4-20-2 

.ol jjJjJL i_j SiJjOs <b>- y> Jl ^JffL CjU jlatoJl 

(Point- ikaJ ikaJ y JUaJM) iJl5>= L>- jJ ^ScJl oJu& jl 
U>5 i5SLiJl J ol^iJl iJjc» lt*^^' J"^L^' W>i ^ 'to-Point) 
(Switching) JjJljJI jl Jjjj>JI oLL>_p *>Lii 1>j_p IfjjJ jl 
.o^^j (_g idajSfl lf»-l^ ^1 (Routing) <u?-ji]|j 

isUj jllp ojLiNl Jjjj>o k—^-i t4_JL>Jl L^-jJjJl5cJI J L>l 

j» (Optical Domain) J Jl>^Jl Jl \^li\s-\ ^ y> j Jjy>Jl 

^yslju j^i l_ap! ./? ill IJl^J ^yJLsJl jjVI UIj .^j>t <u>- jJl J^-l 
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\^J> jjSj ^jJl •> J-^Jlj 4jl ./? <Jl j ./?ll <Jlv9 jJJ aJlS^JI JjLxjjJl 

^^^-^ AjspUaoJI 5-20-2 

IJla j .SjsJc^o cjIS jL (Pulsed Carrier) ^^-^J JiU t j c ^waJ jj-oj-Jl 
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(Raw j»L>Jl i— iJJl ^yj j-p .> j^-j J-jLJl J-^aiJl ^ I'.fe^^ 
toULJl oVU^Jl ^ ^JLk^Jl JsLjSfl :>-L*jl« cAJJl : Fiber) 

lJu& ^ ^ylb-^j -i_gj Jl s-li^lj ^j^jJI jv^>Jl jj& Lo-^-j l3 y^j 

.0 4^ 
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AURIGA IS j_i !U^) jl— i^ll 5 yJ^ tSj-* 1 ^' •~ rL - ) ^' l - ^ J^~^ 

((Europe) PLC 



. — Ul 




^j^sJI iJ-UI S-S'jJ 2-3 JiLiJI 

^Jjl «.*>Uaj JJaUt^ ^a^flj <uJaj t_JJl y ^^^^aJl t_JJl b j&i 
(Optical «i ! _ r ^Jl iili£Jl» j! jL^Jl J^>U-« jl .(2-3 JSLi) J I j 
«• j ,/f\\ ( _ r «5o<Joj t ^iwaJl jL~5ol J^L*-^ y _ r ^l ^-JJ Density) 
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Ja*»Jl i jAa cJJUl 1-3 

jli dUJUj <.<J*>U- jj-^L; JaJi Jb^lj Ja-«jJ (Ja^_Jl <_£.>l^! 

LJu_>J <^li< "-^l 1-^ - i-JLJl IJla Js iajJbw ^i-lJl olijy 

o^jjiaJ (_g Ji i— iJJl lJu& j! .((GHz) y&U-^- 

t _yu^JU 1300 y^i £_L> ^j-" JjJ» JUaj <y J-*^ L-L-l 

^-w^jl; ^jLpL^JI LoJaJ! j (TDM) (Time - Division Multiplex) 
1550 ^j^Jl J jh^l J 1 -^ LL=L^JI (WDM) i^^Jl J^J* 

.1 ^lajjlJ 

*L>_~^ IS ,k-«jJl i jjLj c jLJJ Lwi L» !■? a a 3—3 J^SLiJl j g fe^j 
J^>-1 ^yO Ji^l (^ji*- k_JJl aSLo-^ ^iUwil S jJLt- ^jLj ^j-aJI 

t_JJ ( _ 5 JuoaJl p^>Jl j! ^/I t (j-Ji ./> ll tl jJ^I Jlii J jwa^ ^-Lo 

^> t ( jJLaj^^SLb) 8 2 ^1 j~r°J J-* *— i-JLSl 

. aX«J1 ^ 0.3 JJjj jL»5J^I J^>U^ ^ ^i*>t^l 
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.jL_£j"ill J^Lwj Ja«JI i ijj^aj '—AJJ L.«Jr3.n.o U-»j 3-3 JiC_iJI 



i_ iJ j»lJj>cJL^il t ^ r SLo_oJl t j_« <uli t j j j^^> 62.5 o j-laj JsLoJ 
jW 1 <U£ «• j yaJl J>i^J ^Ljj __^~« 8 £-Lj jJa3 Ja-ojJl i yu> 

.Jais Jl?-Ij jL~wo 
i jjLj dlLJl ^ >j-AJl SixJl ^ 20 Jlj*- 'W*?r^J 

jji^j j! ^-oj ti-Ul j (Mode Field Diameter) «-k«jJl ^ki,» 

i>jUl 4jjjtvaJl Ja*Jl i jjLj i_jLLJI JLuCU-I J_£jL~a jLs>-i jl 

.JA ciJu L_iJUl (Splicing) J-^j <Jjl>^> oxp j! ^j-^j 



j! t j-S\_o_oJl t ^^-S^-J LSv-— " JL^J>J i_«_JJl £w2-i-l 
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iwiJJl ol*hs*jl y ■ (Local Discontinuities) ~^j>-J> y> olg-Ualjl 

jwi ^Lx-iJ jJy; t ol ^Jj j-* ij^i^o (Spatial Wavelengths) 

iJL^ ^ j . (Microbending Losses) 3 J . « ./? )l ols-l jjJ^/l ^.jLJI 
jJLjJI (^j-o-v-j 4jjwa-Jl cJLJ!>U i-jj-SLxj ^LJl ajjj^^JI cjUI 
.(^jJliJl J ./? a II jJaJl) (Macrobending Losses) _^5L»Jl ^pl jjJNl 
SJjJl aJIp 4jjjJJl <LoLiJl oUUwaJl j»Jjk^~J Jj>Ul«JI oJu& ( _ r lajkJj 

. 4»Lp (High Intensity LED) 

tijjL«Jl JslojJI oli ^iUVl JUjcl^I jllp l^^' 41SLl» jj^j 

Sj»- j-<JI J j-ls ^1 ^Lj-jJI jL~5ljl J-oL*-o J-aj Ujllp jl 

(. jJU 40 : (LEDs) *j_^U 4_Lp!_J| 2LjLjJ| oULwsJl SlL») 
0.01 : Ja^ojJl ioU-l ol jjJ j t jJU 3 : Ja_ojJl lsx>c^ ol jjJ j 
. (Delay Difference) ^^kJl oli j y ^UL; j^"-" j ' ( ^ _jjlj 

isUlVl ^iJUt 2-3 

k_J <*J JsLj^l iAjCji ^_«_Jl! I jU tJa^jJl (jpl^l ^_a-JJL) iijLia 

.LJLp <Lo-Lp i>^ij (<oLp jJlJ 60 - 50) j\s all ,yo 
^^iSl JJLl> jl ^iLJ^I yj I-*-* j*-~-^l ^y^^d 

oULJaJ isLs^^L i ((GHz) oIjj^-aU-^- SJLp j^o ii j^La ,_$!) 
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j W a ^jlx-J} |_5jL~j L^_«^>tj- Lo.S' 1 4_^>- j_« JljJs! S^-JLp Jl^p- 

liJ jU t*>lLo -Lf!*>^ j-" J-a^j (^U^Jl) *j_sidJ ^SUj SiJbc» 
1300 £-Lj y J j-^ 5 l*j-v=>j "jjj-^-" 62.5 «_L! ^JaJ ( *-L~-> 

.Lk*J 228 ^1 ^ JJii ^jJlp jili t ^ y\j 
tiU-«Jl *il5\^<s ^<>-5sj 

(Inter Symbol ^Jl J^-Ijulj c-jl^JI I Jla ( _ s -«-~jj .^^JlSLiJI 
JsUjVl iJbc» ciJJ ^SUj 4iL~Jl j» -kxj L" ' Interference) 

iJjcu caJ 1—2—3 

JL^jjL) 4jj1jJ| oJ_a ^_^^Jj 42 j_>o ^_Lj> 3j-^5' <l>- 

t (Axial Route) (_gj_p^Jl dlL~Jl y> J^W dUL~a objJutJl 

|Jt>- liw> i_ iJJl iwJ o*>Uj>oj jtataj-^ oi^jJI Jiiij j! 

50 iJL, j! l_JJI j! £w>y ^Jl G651 jvij (CCITT) 

^ J^J-aj Jil jLv^jl J^U-a oli 3^U ^ °^ 
jLwi i^^Jlp ojjLi dUS l^Jl i—LJJl ^gi i y>- j-«Jl J^jLj<-<JI 
(Interface/ LjLs jJI iiJaJl /t_JJl ^W,^ jl^p jL»5o^I J^Ij<-« ^rcc^" 
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Jo tJaii ^>J| ajjIjJI ( _ r £2l£S jls to^Lo Core-Cladding) 




. jl__So*ifl J^Lwj iUjSlI JJUCU i_iJJ i^Jaio 4-3 JSvi 

JL^j^U jvJ^L. j_a j (Step Index Fiber - S1F) ^j_k^Jl jL^i^l 
ciJJl IJla t-^y ixJi5 jl 1*5 . (Short-Haul) 3^ 



oliL^*J 



4—3 J5LxJl jj— jj .^j y>\j^j> 20 ^Jj J ^~>- y ^^-Jj ** •/> <> - ><^-° 
.jL~5vj^/l J^Ijwj jf- daAA JsLj^l iJjc» jL~5vjl J^oLx^o i— aJ 

Jil jL»5o^l J^L*-* i_LJ ^ ^a../?-jl SiU jL~5ol J^>L*-o jl 

»j II jl j*J-*Jl tiwJJl jL~5ol J^>L*-* J-* <*-S-<Jl ^i 10 L-~JL; 

t v f ^j ii-ty t-^j j-SU j .*j_siJl 3_«_J& ^s-^SJl ^IS^-J^I Sy&lt 
ic-j-o j! ^/I tiwJUl ^y*-~i> <-j-,h\\ ks-j^i oLj ^ ^ y^ 1 , jl-r*"^' 
oli iaJiVl Jil j j&l^ ^g^' ^jlj j-* J^l-^l £L*jlJI 

.aJIJU J ^djlj ^"J^ 12 iijljjl j^Jjoj .3j^Jw2-ll ^polSvJo^/l 5jjlj 
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eJLJ^l ^ ^y^-U-jJl J-P ^oj-s^Jl ^LSool JL>cjj 

<l*_«JI ^jj* <loAsj>c~q (Jl L)ljj_) iw-JJl j-S" ^^^j ^J^SLjLj 
jl J <s jJ^Jl jLJJMl J^U* JUS k-^Jl <>JJ 

oJlA (_£.>Lij ( j^JkJj .LjL«J 0 J JijMl 4_>- j_s Jj<->nj t_JJl Jj 

(Graded ^jJLoj jL~SJl J^L*_a_> ./? > c_ <LJ JLo-xjl^L ol^-JLJl 
jL~5oNI J^L*^ i — 4-J J-«_«jl»j ti^JJl oJla t aJlpj .Index) 

t(_gjii>Jl jL_SJMl J^>L*-" >— JJ iiil^^Jl ./? aJl JLxjNI iiL^oj 
J*^ (Jb-lj JL. J! J-^j ^JJI) cJJJl l_JJ Jail jl Ml 

(Linear (Ja>Jl JoJb<Jl jl L*l~- M t « '-JUI J-v j jl _y 

.|JL>- L^-a (j-J k_JJ Alignment) 




J_»L«^J jj> ^aju> .^jJLU jL_SLil Jj>L«_<ij iUJ^II iJL«JU (Jj-A> 5-3 J^s-i 
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j\ Jj>1>u> JsU/Vl iJUCL* (^j^aJI a-JLlI 2-2-3 

iJL>c^ i_aJ ^ ( _ 5 lSLlJl cjl^jJI ^aAjC 3 <S^\ {£ yr^ 
^L~>o ^-U-jJJ ^j-aJI jl~x^l J^U^> JjJbC J*>U>- ^ j*ljSm 

^z? . a->o t j5^«jj .<m)jL>c_a CjLp^-^j JUilj^/l ( _ 5 J-£- IjilS f-j •/? Il .,r>i 
<■ j .,h II jj-So ^^-""^ jj->Jl £~w2jJl iJuo-P J*>U>- j-a dUi 

(Path Length) jL~Jl J j!b *s-j^ jJ>6 j^wijj .k_Ji! i^jUJl 
f-liL (iLjJaJl CjIjL~<JL <UjULi fr-la-j JJi^J jwaS^I oljL~<Jl J^<-=r 
*i>JL>cj Lo^ LftjLiJLiI ^JLo_jj 1 ./? «-i 1 g ./? «-i «• j yfl ll ol . i 

.^jjiia jL~5ol J^ljt*j isUu^l iJjc» |_g j-rfu L_a.J (JLu<jujI 

^Jlp jiLi JsLj'Vl iJj^ j-rj-^Jl jL~~S^^I J^L*-" >~*J jl 

.Ja^J 800 JL-j! 

jL~£jMl J^,l*_« oli .jUVl jU-^-l j! ^ ^J^Jl 

(Trunk Network) i~~jjJl > ijL^Jl iiLj. ^ I jlS ^jJLuJl 

£_^J| IJlA cJJi^J jl ^1 t(5JLj<Jl oliL~Jl JL-j^I ^1) Jals 

^io 850 ^-Lj ^^s- j^j J^Ja oli il>^> olSLi ^ > aLJ\/ 1 ^y> 

.^UJl cJjJl ^ UlLi 1300 

t j_a S-l JLXjI L»JmjjJj IsLoj^I i-LxJLa k_JJl jL™5\jI Jjj<_« ( j^2jL^j 

<clsU>- oL>tJLi ^jJjlo jL™5v_>l J^Lj<_o_i isLo-iVl ci-JJl 

iiojJL (_£-i-ll o^sLij t j» ^/ Jj j-^aJJ * ( _ 5 laj >l ^xll tiUi ^~dJ 

jL^SoNl J-^Lx^ ^ ol^JcJl oJla t (Step Pattern) (_g^Ia>Jl 

jl j^o ^Jb (Sinusoidal) L^->- ^. *jwaJl jL^ jLi t^jwaJl 
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. (Curved Paths) Li>^> I jL~a dUJb * j .,h \\ j-*^-* 'Jj-^ 

i ^jJULa jl_™5\Jl J^>L><_« ci-JJ Lo«JaJL« Low^ij 5—3 J^SLjlJI t j— jj 

^ 4ik^*>Ujl t jS^<kjj .c^ilj <j! ^/J ^J>j^J> jL-SCil J^jLjw L^jj 

( _ 5 J-£- t ci-JJl j^p^ jj-^ 1 jJlaj *jwiJl j! 6—3 J^Sv-JLJl 



n1+3w 
n1+2 v \ 




n1+3 



^jJLu jL™&l i J^L*^j ^_jiJ Sjj i^ ll oljl q J I 6—3 jj^-* 1 

ciJJl jjj>^<J dUL~a jUJl »j iik>txJl dJJL^Jl 



156 



tdBkm" 1 3j 2.5 ^ yVi 850 ^ y> J Jp ^jOxJl 

1.5j 1.0 ^ ^jly^ Lf^Li y^jJU 1300 ^-j_Jl J^J* Jl^o iJ 
2000 ^jJIj-^j jJLiJ ij<-~~-; J^-j—i 3 ^j&j tdBkm" 1 

. (MHz) ^y»\^> 

LJi^p JL>- iJlAj .c-iJJl t_J J ^j^iii^i ^yj^l jL«SoVl J^>l*-« d\ 

3j_woJlj .ci-JJl t |_5jj_J (_jjLxj j»Lo_v5 j! »j ./? U i^l^t-Li ^Ji-v^ 
i; jLLo ^jA^- J L^-l^l iiK j! ^ iJUVl ^ ^ ^Vl 

Ajj^aJl k>-j*Jl CjI^>-j^J j^UaJlj £^ai)l CjLL>^ 3-3 

(Corning Glass Works oL->-l?-jJJ i5 ^Ji c~j=^l>I Uju^p 

cJjJl J LI .16 dBkm" 1 ( AJlJ t j~<& _^ 5 jOi IS JUjcu-MJ *>l>li liJ 
jl j^Lojj .1 dBkm" 1 ^yi Jil j_a t ^ r AjjJl |_g jU t^-yiU-Jl 
VI oVL-Jl J> 0.1 dBkm" 1 Jl ^^Jl J-^j 
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ggl^asll oLl&i 4-3 

t t _y>-L>-^Jl k_~siiJl J^-ij j ' (Glass Preform) ^~>^p yr^-^ 

. (Fiber Drawing) ciJJl t_^>^ ^ j»j 

^U-^l 4l£i0 alJlpJ 1-4-3 

.^j^Jl ^(-bJbJl Ji«) (Metal Chlorides) aJJj^JI olJbjjlSGl 

^1 ^ J^" 2-4-3 

j j_SL_L~Jl Jl-_w^s1 (Doping) La . .t : ; J Mi- jL~5Lil 
jjjjJl oiUu j! t jL~So^/l J^Uta 5iLjJ ciJJSj t jjjL™aJIj * j_JLj j^Jl 

(Internal Vapor jU*JIj ^JL^-iJkJi lw _^Jl : ^L>->Jl iw~wii Jc^-^ 
(External Vapor jLi^-JL; jl_>Jl j-^-il j ' Deposition) 

(Axial Vapor jl—i^-JL; (_gjj_>^>Jl k-^—^^Jlj t Deposition) 

. Deposition) 




(iJ^L«^J j-i JJ ^> «U^>) i_a~UI i_j>«_» 3_Lj> 
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jUJL JUMJllI e-r^r 11 1-2-4-3 

0 UJL Jl^IjJI 




. jr*^ >JI 8-3 JiCiJI 

J^oLx^i ^iajiJ jvJ«Ja>s) 0 j^\J_™Jl JLw^Sl (j ~« (_£^>nj 

li» ^Ijcoj .^ivadl j l_JJI ^j^Js 1600° C J! vj^^ 1 

LL/5 Lj| jJa-^l 1...,^ J^nJLJ J jia^jl t j c >t-~Jl Xp i_s jj^oJl i_. : ./? aJl 

i }s>\j>ij pi jj-^j .i > jJJa>= jL~S\jI ^.a./?"j ^L>-li t_J_j 

o-La ^^o-v-Jj .|_5jL>cjJl lSLJ_~Jl ^^rj t j- a ,>H') <_r^~J^ ^r 4 - va - ; -! 
(Deposition Drying kjlJcJI j > _yJl> c aJu_p» _> iJuj<Jl 

. and Sintering Process) 

jUJL ^jUil v^^Jl 2-2-4-3 

(9-3 JiLi) jU-JL; ^jl^Jl >Jl 4Ju_p ^ JiLl^" 

(Mandrel) ^JLx-a iJL-J <— 1 j-Jl ( x_ s i>jjj a ./?"Jlj t_JJl ^ysl jJ>- 
cjIjUjjJlSLj (Burner) » jl_g_La j»Ji-L> ~J .jlJuj ii» j->^» ^5-^ 

jl j_oJLi JjL-JLJl JLS ji <OaJjL>t_« JsLoJL ijjjjwi ol la ■ •• '■ "j LS\-J— Jl 



161 



j\ Jlj<_)j . (Soot) j>U^ J^SCS ^j-Lp j-JS/I ^^-Lp 
Oj-J^I ^^-js^J ^ y^-ij t^JjiJl . all Jljj ol LiaJl 

Jj* S >^J V^" 




'jUJl Vrr-^ 1 9 " 3 J^ 11 



jUJL ^j^Jl v^-^ 1 3-2-4-3 

<uLis) ol SJLp j jSCL-Jl J_w~Sl (_ylj (j ^>=-™«-> i— — > j^j jv-xJajj 
.((j^LJl t j c xiL__ r laJl ^ ijj US' (_g (3 ji iaJ» (j-Jj SJLls 
JUJL>- t j_« t jj>c— ~jj t^j>sL™oJl i_. ■ yfl all t_^>t-~-j 4_J_o_*Jl oJLa J*Ai>-j 

SJlj^/ Ojj *i! <Sjl <uLu<J| 5j~«J .Iaw9 LL/» l..,/?^ JSsJLJ 

.<uL>j<Jl *l^ol ^yiL-^JI I AflJl 

^SClJl {j~±J -j-^-ll (J^-*-- 0 ^j- 3 A>cj ^liJ^ 0^3 ^JljJbj ■ 1 g . . ■ , » y ^SCo-> 

.jUnJL (_£jj^Jl k_™-yJl SJt*^- 10-3 
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^.■a./i".llj 



C7 



c 



1 



j 31 J 5 " I 




J^SLiJl ^ ^j&Us jjb L>jj £yij ^-iJ t_^>^~-jj t ^j^-^ <t-^-j-> 2000 

. 11-3 
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.ejLUI 3_L*p ^^>y 11~3 Jiv-iJI 

<.Ji«) ivsU- cj^U^ 280 ^ly^ o^Lp ^j^-jUJl 

^•>UJl Jwaj i (Light Buffer Tube clJjJl j->-UJl dlLJl 

.^j JL, 500 J! ^jUJl 

a* d~^^ u^^j '»jaJi 0^-^°" J^ -1 t>* 

.^i*>UJlj ^_1^->JI ^ JjLf <• dLjjJijjJ-^Jl ^Js-*^- J-i» 

£-L~Jl J^-l ^ (Poly Tetrafoluoroethylene) t jJui>^l jjjli 
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.(4jj^> k>- ji 200 Mi^) iJlp 



S^US a^-I^j isLj'Vl 5i_Lxju i_iLNl J-°l*-° ^ jl-Jb^l 
.oLxLaJI *UaJ^l> dili isL^lj ii^-j_<Jl > jljiVl 



Lol, 



jl (Cut-off Wave) ^jkaiVl i>- ^ ol^JJj ^JwaJl JpU ^jidl 




^JOsJI «___^ ^Uj S^p J,IS3I ^jUJI 12-3 JiCiJI 
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5iU 4_JL*-9 ^.j^ (AEG Telefunken) j-S^jlaJu ^y>- 

(Full Length Outside J^LSJl ^jL^Jl ^Jl <. (v^h"-^ 1 

^ yJ; jd\ iaj^iaJl 12-3 JSCiJl . (FLOD) j! Deposition) 

jls tcJJJl jLJSMl J^l~= oLj Jlp *UL^I J\ iiU>yi 
M I*:! ^ i(J-.K)l .yrj^l ^-^0 iiji* 51 t5>^' 

t j^- cjiJjLi^ jL™5\Jl J^L*_« l^-o SJIj^Ij J^S (_jjJ t W oJl ^L?-jJl 
i-^j ^ j-^j iLJ ^r^J sT^^ 1 jv—>Jl j>^4j 

t^j^j^l j»_™>Jl J-i-ta jj-^ ^ jlj^o ^i^J ^jA^JcS I—sis' ^yj^Jl 

J.S ^ ^^s jL™SsJ^/l J^L*_« jIjl>sJI S Jlj— t j_« JL*-S J^Ss-JLi ( j^2-JuL Lo 

.(_5j^aJl i_ iJJl 

^^>o (_gjJl ^j-^aJl ^ a../ ? -jl J^iL 'lSj^H 

. «Frit» o^jjJlj t_i y«j ix^U iaJs J-SCid l^aj>>Cj> 

4-«j*>LJI (Rare-Earth Elements) oj^Ul 4^JJU<^Jl ^*>L=^I > al j 

3_yuJ ij^jjJl JJl>clJ Jjl>t^jl iJlA iS ^OJ . J jJb>t^ J^-™- 1 a^j^^aJI 
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iji Jbo ^y> <>u>Sj <U^&>njJ ^Lj-jJl iU<j j»j jj-^J ' j-il jj-^ oiJL>t^i 
jj j*J {j*J ■Sj^L^I <Lo-L*_oJl ^^A-a^l cjlJ^Jo ^ ^^"^ *\-J-^-P 



SJJl^JI -wJxJl oUSfl 3-4-3 

.(Fiber Lasers) i^LJJl ol jj-JJl j (Fiber Amplifiers) ^JLJVl 
UJlp .(Doping) -k^jdl j! ^jdl iJu-xj <iJJj<-Jl ^-M^L j^jJiJl 

.ILL* UU 



75 



3; 



s jjUI ijjuwJl gfc&l JjJb**, <_aJJl j»_«k; 



jL^Vlj (JlJcJI) ga. 



o 




SJJbw i_»Ul 13-3 JiLill 
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( fl JL- flSUl) *lki)l 4-4-3 

jJjCj LoJLLPj .cjLJJI ^ jJs JJLP s-Lk-P jl oil J— i j-j <■ 4_J_j~l jjl 

.14-3 JSLUI J y*Ui 

IjJ* ,/f II ^jwiJl i— iJJl iS*>L^I iiLLi 3ilJL~Jl oJu& j jSsJ 
Ja-b jUVl S*UI jl5^>L (15-3 JSLiJl) j^Jl 

-bo jl^v»Vl ^ya^ <t_J_o_p J^™!i J^-l y <tJi?-lJi!l JjJUjJI oUa 

.i^>s~JI 2Jw*p ^J. ; ^. . t J £-*aJI SjjJb ''O^ 11 -S^ iSj^i *M 14-3 JiLtJI 





oli 3iLi_i oilJL- 15-3 Jiviil 

IS^J%1\ oUVl o%15" 5-3 
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i_il^J»Vl oLSU^L <sjj 1*5 .^jyS Zjjyj j»-L>) ^^Jw 

.JJUJI Sjl^Jl 

^1) i>_^-« i^-ji 85j (-167° F ^1) jjL^Jl c-^J *jj^> ^=rj^ 55 rj\ ^ Sjl 
.(iiii JjU cJ_Jl ^ ijyjzi o-lj (ojl^Jj^i 212 ^1) i>-ji 100 Ujl-lia 



^J-*jl^JI c->*>L> ^5c^>-J-jLa ^j-j 3^La ^j-a f\y a ^jLi-J" >wJ ^j-a ^ aJLo 

4 a . W ; Sl_kJi_a ^JLp jL™5Ljl J-aL*_a oli (Polymethylmethcrylate) 
. { j,ha->Cj> jL~SL>l J^bw <Wslj>- 43LL1 g./?" 



















. ,yl5 JLp- Jii • 








. jS\ ZjjA O 


Jaii jb^l oJl>J jJj£ 43l™a • 
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t j_« ^-j '■ ./? oJl ./> . !l ci_JJl ^^.9 «• j_viJl JL^j^ CjIj_w« jl 

i^-aJI cAJJl jli (.JjLLJI ^ jjxJ j .^SLjl~-*>UI cAJJl ^ 
JlSLiL ./? ill Ju^ij ^-SUJ <wi Jilj ii j y> ^^jSLjl^i*)^! 

.i^-U-^Jl 1 sLJ^y I £y> <JdS Jil <bl U5 iSijm oLjS'^jj 

) j^3jI./?>J| ( _ 5 J- t ' JiLi>Jl t j-o ^aj U 1 . ., 1 1 JJLP IJu*- l. a-Jaj ,J-I 
(J-iJl iila^ ^ y<^~i ^y^-U-j i_aJ /dLf^>'% i™jJL lol .c-iJJ 

.(3-3 JjJuJl) 



t (Deflecting Diameter) ^ijL>Jl ^Wsllj Jul ^ ^^waJl 

<U ^j-«_*^«Jl SVl JL>Jl jj& ^jwa-Jl 1— LJJl di-L_- s-l jjJl j Uij 

jJa-aJl Lol .Cj*>L_s^ jJlLi j^wi (^1 J j ./? =»- jji J^o i-iJlJl A jjJN 
jj jl dlLJl t_~>^~J ^Jaili ^j^™<jl ^yiVl JoJ>\ j^i t_ijUJl 

.SJIp jl; 3 jiJ Ui> <u^A) dJLLJl <us j_X; jJl ^ 
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0* i/^J 1 * — 



oU_JJ t__.L_.Jlj 1( _j_jiJI _il_fVI jju_JI cSj-aJI _i_UI _U_ iLii 16-3 Ji__ll 
400 La Jal S^b j ^S^J Jl« 30 ^ s ^-J lJ ^ , ^ Mji ^ o^ 1 
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JjI£)I J- JliJl XaJIa 1-6-3 

ol>JJl<Jl oJu& jwM^ ,_5^j .(16-3 J^LiJl) <Lilv=>J <^j-£> j-^Ll*- 
oJu& jli tJ-iiJl JIq-*ju-*>0 iLUJl o^lis!! L-oL^uJl oLLkuJl 
.jjjL 250 ^Juj jl; J-^>J i^ojli iojU» l^jjj BlJJlJl iS*>Lx > yi 

iUaJl oLlJl 2-6-3 

60 L^jlS'L>_^ jA-Lj <l>Lx_>JJ ^ a . W i i_ i-JJl i^J^ 3 <S j-^h. 

(Polythene, Ultraviolet Cross-Linked L-^-^^aJ^Jl J j-* ^-j<— i^l 
oi_^jj) LaJI^j ^_s^ jj 1 4 g ; . .t (_g i\ y> j\ l Acrylate) 

-3 JiLiJl) (Coaxial Cable) jy>«Jl Jj>^ dlL- J^p <U-*j <Jl>Jl 
JJ~b t ( v - 17-3 JSLUI) jUVl ^iip^. j! (! - 17 




aUJI ^j^jJI *-jLUI ^1L- ^ 17-3 JSLiJI 
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Cx~> tijk 'yy, 'V^v 

IJla yy_ . (2(j.m) jVfj j-S^ L^S'Lo-^ ip^Ua <ol« j-o 



I <U ^iJJ j'iUS' j-a^ y 



jul 



62.5 «>J wJ 



t>-M_hr!J ii' ij*y. S-^ i>* >-sLJ^" t-iiiJ j»J j^j 

.j^-UJl >jJ^lj ^iU^I (^U^l _>=r^ t>^^ (Polyisobutylen) 
j! i j^j>iP j! tjlp) (Thixotropic Filling) Sj-^>Jl JLpL~jj 
Lo_^i^/j 1 4_J_~Jl cj^/U>JI yo t^-^^ ^ •• • tj-^*^-^ 
<L^-ji 70 ^jJ^ ^-dj-^° ^rj- 5 30- ^jl yJ ^jjJl Sjl y>J}\ oL^-ji 
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Sj-JLa j*S- Jj>-L>sJl J-«jVl (J I j^^l <lJ_iLS j j^Cj jl k_ -J>cJ Lo.S' 

jAj jl a.b'.7ll J^-^ >j-jVl jj-S^J jlj 1 1 yajl (jiilJ 

t j_a 4_*_^lj <Lo j_o_>c_a L«_*5vJo jl L_jl_JVlj t_JJl LlS\_«_> 0 j-JL>Jl 

\5 ^J\y jl (Buffer Tube) ^UaJl >^J^I aSLw jl 

jJaJLil jl LqJj t ( _ 5 _LSCJl Jj>-L»Jl jJai 4j>L>_~> j-o 4J_«J| 
1.4 «Jlj jl 

S^Lo (_^l j!) t j_J_»j! j-Jl ( v° Si jJL« 3il_o_i Jl5Jj<_i ^LLLuJI i— 4-L*_>j 

^juJ <ui> yC J*>li>- L™J (Coefficient of Expansion) 

cjL>cJL9 iS*>Lm'yi j_> La 1 3jl ^>cJl oL>-ji t j_« ^--^Ij 

aJLj W i oL>cJoaJl oJla 1 ^ .->c-^ iJLSLa^j jljJjsJl ^ cjIjjX«jl!I 

.18-3 JidJl ^ jji i>jJLdJ jMiS j^cs- 

CJ%\&\ £l ^1 7-3 

: ^ o*>LS0l (j» 

( ^U M JI X^JI 1-7-3 

t j_« it- jlvi* (JjJ->t-<Jl i j-jVl) j\ ,*-So"t-«Jl JL^aJl Cj*>LS' j^ 

j^>^>Jl Sj-wi-v^ j .(^JJ-^-oJl jl ^JL^-oJl (Dielectric) 
^Uuijl^I ^IjJ'yi jiS'l LgJj UJj .L™J iiiSLa <■ <Jgjj» ;h *j 

. (Data Communication) SJLJl oNLv^Nl j 
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y- J\ 2-7-3 

(19-3 JSJJl) (<£jS>Jl J) J^J ] VJ^ 1 ^ $ 

jis^j i (Central Loose Buffer Tube) y> y>- j J^-L>- <—> j-JI 





-' " " .'".V ? : L? 





.(Brand-Rex j-^j x>\ j_ IS ji. X*Sju) y-j y> ^JJ 19-3 JiLiJI 



^JiJI ^JJI JjIT 3-7-3 

J^>- Jlp SjiU ^LJ jJ JbaU-I (20-3 JSLiJl) JoL5C5l IJl^J jl 
4jjjw5 ^ji CjMjLSUI ^yj *{_J^ ^IS^* jr°£>J .oLJVl jj-o 

. (Junction Points) jj| islii oip <\J aJIS i>L^ jj^t 
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^j^aJl ^aJUl Jjtf Ot 8-3 

Jwo^ju»jj ^yl j_JLp Silt- ^jj-aJI ^JLJVl i-lp j^*-?^ 

.(Fiber Bundles) i_sUS/l oJla ^»~>~j j iJL>-lj JL-jI j^jS 

iiLj-kJ 4_£jUL» 4JLjJa-> CjU-j^^j t-iLJS/l £-0-^" jL^^/Lij 

(Multipair Copper Cables) ^IjjVl S.>Jj<i» a™-U>uJI cj%IS3I 

SJLuI 4-3 J jO>Jl j^j- ^~*j> jjJj <J i-iJ J5 jU loUSfl 



k-J^jVl j y~«.<J 1 — 8 — 3 

tjr o^l (Pilot Tube) JJ-Jl jjJ jl . (Pilot Directional) 

LjtjJa jljjl L^li i^^jUVI lolj I j.^Vf <Ls-j-Ul i—Jj^jS/l Lo! 

JjWI *b 9-3 

JL>J| 4j» ..Wi Aj^vaJl i_jU Vl O^IS s-lli jv^waj (JjI ^is l_ 

.kk^Jl 22-3 j£jJlj 21-3 JJCJJI <. JA Jt\ ^L^i t y> 
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<_iJJl (1) 



4. * . .11 ia~« ^j*aj aJ JA£ ijj 21-3 JiLtJI 





^-U^ j - /a' e 



5 jj-S' IS tJj*A{ Ji^ 22-3 JiwJI 

.(23-3 JSCDI) liJlj aXjISLJI jl^Vl ^ ^^LkJl i>U>Jl 
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(Jjj^JI j!) o%l£Jl 10-3 

: L^j 



^jUJl y^jSfl Jjtf 1-10-3 

















.36 Jl 2 ^ : jUSlI ^J* 










.jljj 1000 : 11 


















5_J| jl .ilUI ol-b-uJI 


Jl 20 °C y. :1«JlU 
60°C 

100 : ,1 jj>'l jjj i.i,,^; 








JSLiil Jjjj 4jjjJ.I ^C- 


IEC 708-1 :.UJJ J> 








tUlJ jjiJl 1 g " ji ^Jl 


jjjj 1000 










50 X 50 j-Ls oli 
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U*J| JLytfJl <-~>\ft\ c/^lS" 2-10-3 








Lr aJLai- 






J5 J_™£ J-J^l lJL* jl 


. 36 Jj 2 j/. : ijUS/l ^Jj> 










jljj 1000 :._j^Jl 










Jl ijl>l 5^ 










(JL) -20 °C ^ : LjUrf 


i.LJJ 3JjU 








60°C Jl 










. J. 100 : .1 jJ>'l >■ i.«„^; 










IEC 708-1 :.UJJ J> 










_^ jjjj 1000 ijaijl 


(LSHF) 








50 X 50 ^Ls olj £jLL> 








.J. 






.iijl 







^^2JI fUl JoliOl 3-10-3 















.36 Jl 2 ^ : jUS/1 4J* 








jjjj 2000 :._ J ^Jl 








<L>-jUl-| i_3 j ^iaJl j 


J^H J 1 ^'y*" 1 










Jl -20 "C y. :iiLU 










. (JL) 60°C 










100 : ,1 jj>'l jj J^J 








j^j .^1 JjLCJ 


IEC 708-1 :.LJJ J> 








^ ULv. Lf jli- u->u 


^ jjjj 1000 :J«i«i!l 








^■^J ./^-jjljl 


50 X 50 oli j>JLw> 


(LSHF) 






JJl >1 ol^l c 
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*LJI U**JI 4-10-3 

(.JjLSUI J^-ta JU^I ^y> *UJl ^.uJ j! L^U- jlS^L jU 

.(24-3 J5^JI) \j4 
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J»Ji yi\ &a 5-10-3 

/^o o*>liLSsJl oJla i>l*j- t jSC»jj .<u)J~|jJl cjIjuJl*i)I oL>«3j is 

.(25-3 j£jJl) (Polyamid) J^l 




(iJ^L»Sll iJajSl t>Jju) 3Ja£JI il_^UJ ^jUU 



. (Potential Equalization) i>Jl£>Jl italjtJl 
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iijJL>c_« ^jl_Jl t j_« <\_*^-L>-j ^jLivs <L_iJb«_«Jl ^jj-^l •/?"" 

o J^t Iv2jI t j^vio UkS I (U^jI <bjJiJl j^CS- J^o-f- Ol ^J^S^Ij) 

j>JLk^™<Jl dJLu- MJl £-1 jJI j-» j) (Polyamide) JL^I ^ jJl Silo 

JJ^\ £j*dl 6-10-3 

i]L<& ol l. .>«J t (iL^Lo ^ ol^xill oJla oMjlSCII ^^^j 
^jjjJl ^jJ JUjc— L dJJSj t^jjLJJl JjLSvJJ ^U^i < Juol*- 



0 _pLo ^jUJl ^i*>UJl 



(^jiUl ,_yJj<-Jl Jajj-iJl Jio SJJucJl 
.(26-3 J5^JI) 




%i -Uj>&u ^-U-o iajj-i 
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Ja-jj-JL-JL; ^j-^-jLkJl t_iMJ«Jl Ja-)jJ J^o_3«JL™jj 

.SjiJl ^yi JbJ>i AilyiN ^y-U-oJl JajjjJl C~>J ( _ 5 JL=»-li ^i*>Vp Jli-il 

SjJaAJl oUJl 7-10-3 

.(27-3 JSlUl) 

(Gel-Filled Polyester ^J^L^JL *jJlo-<JI ^™Jj^Jl j^o i_ >j_Jl ^ 
L_~jt_fVl oJla Vjh^ 12 orH ^ J-^r u-S^J -Tube) 

t v r Ji^! ^Jj-Jl 5iL» ( _ s li-ljJl ^i*>UJl ( ^va4j .*LJl J jJ^jJ 
.(_gji<Jl OjJuLJl ^va-s ^y^jUJl ^i*>UJl Lol t (Polyethylene) 

iajLij d)b_ajj t j_J_Jl jJl S^Laj OjJjLJI ^jJ-" ^-~-'^- w<> -~^'j j r~^j 
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^j-a ijLoJ*- £a ^jjjjt-a Jj-L>fca t ^jj-a ^^J^a-Jl J-iLS" | « ; 0 ' (_^* JULa 27— 3 J^v-^JI 

oUl£*l 11-3 

JuJl^JL 11a j) 1000 ^1 L^pLL'jI J^aj Ji jiLi 
lg-w>j jLC^L jl US .(^Jl • • . jv^LJlj JjUUI 5iJjc» ^L^Jl 
(Planar aj^u~JI ^iji^Jl ^Jlp j! (Cable Trays) i]*>Lx! SL>U- ^ 
iSlkJl is jJai- j! i^Ldl ^ *lj^Jl ^ jlc j! j! t Shelves) 
LJIjJ^jJLi/Vl I o fyl ( _ s i) *UJl o-»J j! iS-JLj^XJl 

.(Oceanographic Systems 

^JLo Ljaj! J jiaJl ^^'Vl ^y^si L>\jJ^L^\ <J ^1 

ool^j 1sjl*_> J~"Jl I j-* J-v j • (Auxiliary Rope) JlpLj 
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i j^>-p ( _ 5 Jlp j^-S 1 JJL5 SiL^I jjj ^ isLkJl is j W j- l^^o 
^! Jlp ^ M (ij-^aJl ciJJl j! L_,j .(28-3 JiLlJl) 

. (Inductive Interference) 
y aJujJ i^jLLa ^j-s^-Jl ^LJ'^I cJ^JsS t_~S' iJu-p jl 

iSUaJl is jJai- obs<j ^ij ii^L-l j! t Jail (Phase Conductors) 





$ . A- 





- ' 




IN 



I 




(David Scott o jSL. oib 
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J! M Ju^oJl JUVl o^lS Jl**iJ jl US .^^Ul 

i j-io ^_iJ J^-*) t<L>-buJ! o*>LLSJl iiJLi^Jl ^Ijj^l j J-^a-g-il 1 Ju& 

( j-Ju*ajjJl ^ Lai .4jj.^<aJ] <L>- j-wl (J-^ -3 J L^_*-Jw2j <tXa_Pj 0*>LilSsJJ SiJjtJL-sJl 

A*j../>.\\ SjLiVl JU£U«lj jLo-J^/ ^Jj>tL™<Jl OljjC<Jl {jfr j»-lS\XU~3 i. ( j^a\J>z}\j ^IjJl 

.(C waJl ^LUl ^JJL* 

_ : 
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Lai .Aj^^Jl oU'bM Cj*>Lj15 ^ j L _^JJ t^^^Lvai*- ^L^>j (_S_^>- J^jI~J! J-v2-»lJl ^ 



(■ j**aJl jJUa« 1-4 

(Electroptical L, ./? >j ^JLiU^l LSI W ll JJU ^j-o-^j) ^ ./? . il 
.^^SoJLj a-jI^-SJI isUaJl Jjjj>^ Transducers) 

(Switching) Jj-U^ SjJli • 

. (Monochromatic) j jJJl ^iU-l * j-^> • 
.^^a ^jU 1600j 800 t ^ r o ^jl j£ a>- y> Jl ^ls>L J^-o-xj jl • 
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^ iw-.L*\/l (Optical Transmitter) L $ J ^S\ ^Ul jl 
(Modulated) 

5J^ j! t (On/Off Modulation) ^xiJlj jliJl ( y_«-AxJlj 

(Two La-j-^^a t j_ji^lj>t_a t j_ ; jjj^^i jj-H W-r^" : ,/? : ^ * J *^ ^ 
jjj^J LJLj L>_^j 1-4 J^SLlJl j-fiijj .Predetermined Levels) 

«• j./?U tl^f-LJl ^ybiJI jaUwaJl J"^ y < *™*' iSj'^ ' — J jW^" 
.^jjJJl ^LiJl fUvsJl j! (Light Emitting Diode - LED) 

*y * j yfl U tlwpLJl ^yLU-Jl j»L> ./? II iaJll j! ^ ^J- j]\ ( _ r Lpj 
jjJJl j>|Ju>C^>l JlXp *>L*i>^ I ii^A j! ^/I tjLJ^/l t y r p 

diiij i JUJI ,£S ^y^U cupUI ^hiJl fLwJl j! 

j^J SJL>J| 4-JLc- ia-JlVl ^ yjjj ,/? <Jl jjJ-j-A t j-P ^jUl Jj yfl 11 

Ijla .L» j'. j 4_>cjLJ| 5-51 W 11 i j^2jL<>J jj-^Jl i 

ijUk^JJ cjljUaJ £^J>j J-J<-ijJl jU>-f- oli tJ^^>t-<Jl ^j>r .,r?1l 

Sj-iL^ ^JaJl ^jJlp t ( _ 5 isL^I <-\ yr^S iJ^jJIj .^b J^-ij 
J*>Lj>- t j_« iiUaJLi Jj_vsj_<iJl ^.JLoJl c-i-JJl jl t ^jjj .,h \ \ jJLva-oJl 

. * i ^Swj ^5w>Jl 
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^-o^iJI J 1-4 JiCiJI 
.0 0 ^Ssj jl ^ 

.*cui<3 o jl • 



I ^J^jqS Jiy^j IfXjS 5j<^ 4iU» oli j_^ jl 



• JL^j^I SjUM ^y> la ■ . .. i t j^wio ^LJiJl ojjli j ^5vj jl • 

I^jL; iiK j j! • 
.5SUaJl y> ^iSCl dilfuJ V j! • 
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LED *^aJU d^>Ul J\£\ flwaJl 3-4 

L^jJlJj 4_JLa L^J! Lo_ij t 4JL~*_« o*>\-pl ojj.S'JLoJl CjLJJaJLoJl 

ii' I .,h a -^JL-a (Breakdown Voltage) jl . g <1 4JlJ jJ 

iJU- jLfil dik^J LgJl VI tj»^JUJl -U>cJj j 

ji jJ L™~j 4j«jj_^ (_54-3 t kiU Jbj .4_JLp oIJj^lSvJJ a£ jS~j 



ol^j * ^vaJJ cl*pLjl ^biJI |»U-vaJI ^j-J Sjjlju 1-4 Jj-X>- 





(LED) >_^iU i»UI JbiJI (.LwJI 




> ! 






> ! 






























(GHz) >i 


(MHz) jsi 






















1550j 1310 


jl-jJU 1310j 850 











Ul u 5\^\ j» ^JL*-Jl c^-w 2-4 J^LiJl fe^j 
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oL_JM ^L^^Lj ^jjs f-j .,h U iJLpLJl <Lj1jJl!I oLol /> ./? II jj 
Uo^p *j-aII J— - y t (PN-Semiconductors) 4JL- _ y> y> 

j j»Jo Ujl^p (^!) (Forward Bias) jW^' ^ ^ 

^USlI jL^Vl jl .(n ^ iJUl il^JL i-jlkJJ ^LJI o >Jl 

«t a W '■ < _/^ J< -J Olj i J jJLiJlj CjUjjJlSvJ^/ I 4_>- jJLi 

.4_Lv5 jJl ^ji 4J^_^Jl c>*>LaL^ OILS' (Depletion Region) > j ./? i 
t * j../?Jl U t cjUj^x5sJ^Ij (Holes) olpl^iJl ^<>Ji>Jj 

LJQs iLrf? jJl (Recombination) ^j>Jl j j ^jlSCJ^I iL^I S^LpI 

.<LJ jjill Cj ji 

cupUI ^ybiJl j>LwsJl jls tdJJJJ 
^Lx-j^JL ^yi—o <lJu_p «• jwi ^rg-SJl ^LWl ' 1-^" 

. (Spontaneous Emission) ^Likll 



auai 52^1 





///////////////I 


m v////////// m 






Hill II ' 


1 1 llll 



- j^-LJ) x — si 



ji 5_U^^JI j-JUfcU LED » j -. a U tl«pUl ^Liil j»^JUJl JLj^Jjj j»lw? 2-4 J-SwJl 



JU- j_a US' (Not in Phase) hj ^> jJ> S-S j— 2JI oU- j^Jl 0 Uj^p : 4Ji^*>U 
. (Coherent Light) l$~J6 *1>- yj\ ^ ^\ ol> j^Jl Jajl^ ^ <GJ * j^aJl 
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4A^>S- 4s*±Cj Cj*>Ws j^JI oLJil ^y> jJS ^ <t>obJl AiUaJl JL^jj 

jIj^JI ^ t ^ r SJj .ojl^ J^-i (Recomination) JsLjj^I S^LpI 

<iiQs ^XXj i «• jwiJJ <CpUl CjLaUwaJl OJj>cJL™<J| 

d j ,/> U l1~£-UI ^yLiJl jaUwaJl £-Jw2j ^ i«Jj>t^™<JI j_<jl jl 

jj^L-jiJlj t(ln) ^oJ^lj t(Ga) ^JUJlj <.(AI) p^j/Vl Ji*) 

<L-«Ji ^jJlPj iLx-^JI 4->-j_qJ| J jis ^ Js'y t((As) ^JjjJlj (P) 

5ipUl iyLiJl j»jJUJl JL>=Jjj oUUw? ^ L«J> .i>JL!l SSlkJl 

qjI j-* Jl j-W! d^U-J^I ^IJjj (Band Gap) <>■ j_Jl 

.jj> 900 - 750 ^ 

^o^l * j-^>) jjU 650 J jJaj j>j (GaAsP <LjjjL~aJI 

1550j 1300 jiJ-Ji <t_>- j_« (InGaAsP) 4_>jjJ-~JJl 

jjU 1550 ^Jl~j J jiaj «b>- j» 

^yjLlJl j»L» il JLuc— Siil j^Jl j_gjL~<Jl ^ .>j_p I^Lla 

l^jji ^j^j j! jjj j-o (Recombine) 
(Auger Kioj^Jl ^Lxj" BysUaJl ^^—J) cjUj^xS^JJ l^olvaJ 

o*>lv5j^Jl oLj.^ (JUJI *j-aJI jL~Sol J^Ijw L*5 t Effect) 

. (Semiconductor/ Air Interface) _^Jl 
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(3-4 JiLlil) Ja-^JI JupUI Jlii\ (.UwJl y g^jj 

4j!.,^« CjLoL>_vaJl oJLA jl ^-~P iCjLaL^lJ^/I Jj> clo<_Jo «• jwi 

■/y'dJ ^Jx*q«jj . ^~->lj J^ - *** 0 '"^ ^j- 3 fr j -/? )l d~*-Jo d-wj>o 

^j^^lLJ JupUI ^pl^Jl j>LwaJl y OU-JVl jS^ jl jlajcJI ^^IjUI 
( j-ojjjj j»Lo_v?) AJLy^s ijjlj >j \ \ C— Jo c~w>tj ^ W . ., 1 1 t j_« 
jl (_g oL-S^jJJ jjjn-oj 1*5 .(Burrus Diode ^j ./?ll ^U^Ul 

«. j^iJJ ti^t-LJl ^pljjUl j»U> ./? ll isU- l_o«_jl> «• j .,(? II ^.xj^J 
l^Jl t ^JiSl islis k - "-^ £° J -j-^ j-" Jox-i 
.SjLjIjJI 3jI js*J>\ ( j^aJl>cjJJ lJ_Jjj«J j-^I <LjL> j-^-S' Sjli ^J^ ^1^>cj 

f- j .,h U l1~pUI ^pLiJl jaUwaJl 4_jl> coils' LoJjJo t j»Lp JjJLioj 

cLU JlS" ^wajj t |JbJL™jj Iplx-iJ jlSl Co t_o«-JuJl * j./?ll jlS 

.*^j^t\ «• jviAJ c_~pUI ^jbiJl j»UwaJl jj~»-^aj 
(Radiative ^U-i^AJ k_™^Jl .>L>J^I 3.>IpI ^^.p ,k~> jJo> jl L>_>j 

j^Jl 5_*_™Jl j jJxJ j t ^1 y jJU 5-Lp ^jJlp JjJj ^ Recombination) 

Cjlj-s SJ_x_> Ojj ./? ->ca j .,h U lL^pLJI ^jLjJl gLft U 4 . '■ . ft .,h".\\ 

1 ^ '. . <> " jli t <ujj-JJl <LjIjJlJI oLaLo .,<•> II ^j-jJ^p ^jJ-p ' cjIjJ y Li^oJl 

Sj^JxJl <LwoJxJlj 4 ,/? a-axJLoJl j ^JjJl iJLxi ^ «• j U i^pLJI ^LiJl 

. (Inherent Chromatic Dispersion) ^jJJl c^J-Jl 

jaLow^ JLo-xJU^iI JJLP 4_™j^J| 3j~<jl jli t(_Jj^-Vl 4_o^ljJl ^ J 

^JwaJl jWSlI jl ^ Ajj^aJl ^iU^I ioJaJl ^ «• j-^U <L~c-l> ^pLo 

jl .ywa jJU 40 ji-Lo (Spectral Width) ^ j-*->j *-tj Jl 

100 ^Jj J^^' <_s^ J^ 2 ^ Vf - j-° ^ J< -*^ » j-.aU i±~pUI ^yLill j»Uwa_U 

Jalj 50 ^Jl jp- yj i— a_JJl J^l^ •*-L-" j-o j ■/? ' iiUsj yLi^j 

: ^ ^Sll olj~Jl . (50 /iW) 
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i la II < . o.,r?t!l 



iflkU ia™Jl J*l£Jl • 
It <W2ji>d<JI <ulS\Jl • 
.iJUJl Jjjl • 




. (LasIRvis tcJij) * &pUI 3Jbi)l oLU^aJI 3p 3-4 JSLiJI 

^j-a1I c^pUI ^I^Jl fL-vaJJ aJUJI olj^Jlj *j-^Jl j! 

j^Jl j»UwaJl A-Jo jl ^1 t (Aging) __,~*jcJIj 5jI y>Jl ( _ 5 1p jujuJ 
. (LED) j»Lw2_Jl t j^<> 43! ^Jis- Jais |_g j^>^jj L™J 4 W . . .. 1 



U5j 



^j^JJ d^Ul JbiJl ^.LwaJl 1-3-4 

ol jJ™J «• j ./? U <ulpLJI iJSLiJl oLaLo-vaJl c-ilS' 
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j»JL>=jL~J : (Liquid-Phase-Epitaxi) 3 ^.LiJ CjUJs • 
j>|ju>^i^>l JL^ 800 ^Jj J ./? ") SjujlJlJI ojl ^j>Jl 

: (Vapour-Phase-Epitaxi) 5->jU^Jl < _ j _L-aJI j_«_J| i_L>- ^ • 

. (Epitaxially) l> jjL y>j 

(Molecular- 4_j_>j_>- ~^-y>- \ W ^ jj_L • 

^jjlJl j^>\ ^As ... II o^-iLyj ioLJl J-S^J : Beam-Epitaxi) 

.Ojjij "ajjSj j>tW jJ-s^ ^J-^ ^b-*^ 1 <J^-~" 

P^aJJ &pU! aJ^ 1 oUlwaJt £l ^1 4-4 
SUM ^ *j^aU &>UI SJfcill oULwall 1-4-4 

^JU) iJj^ljJl (P-N Junction) iJl~Jl _ j_<Jl iL/s jJJ Oj-S^j 
4 aW'. <Jl U>--j tiiiLS^Jl CjliUaJl ,yi ^j^iiJ-^ 

^LxJl JL^>Jl J^r^- 4 aW: a j j-p ^.W:,.," *)1 liliij iIjS^j ULwi 
*_p Jl ^jJlp a-^- jLkJl I SW; JJ iiil j^Jl (Higher Barrier Potential) 
^LoVl jU>J^I iL*2j j-p J>i^J j! ^ 

2Lo 4-4 J^LiJl j g . (Inner Forward Bias Junction) aJl^Iji!! 
. (Edge Emitting Diode) 4sb»Jl y> * j-^JJ i±~pUI j>UwaJl 
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P - InP kyjN jj\ 



P - InP 



JiUJI ^ ti^UI J\£\ ^LwJI 5~; 4-4 JSLiJI 

jLiiJ^I j-o (Electrode) ij <LiJ (J^-aJI <_^> j-*Jl -^>h 

jlpL«j U il. iJJl ^iwaj ^ JUJI jj& 1*5 tJJ~ljJl ^ jL~£jNl 

30 ^LJl ^Jlp SjjIJ iiUJl ^ *j-^JJ iLpUl LjLiJl oULwaJl 

.Jsl j ^SL« 5 iiJ ^1 *j-aU ^Ul v'^ 1 

4 a W : a 5il>Jl * j ./? U 4±pLJ| 4_jLiJ| cjULo ./> II ^gjj j^ 
^li ^y>\ ./> ~~°\ LfJwa Wr~~^ (Active Region) 4 W ,tli 

J j ./?->tJl ^jJLJLj i cjiLl>t_« <tiUa J jwa>Jl 4_Lv^ jJl L^J-a 
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JUI £l*Jttl OIS *j^*aJl) aIpUI aJ^ 1 oUlwall 2-4-4 

^ iLoUJl * j_sidJ SIpUI i-jLiJl oUUwaJl jl jr° rt-^jJ' ,_5^ 

ol L, . W: U i^L.a ( jjLj 900) 4_J j^Js\ e-\ y>j>Ji\ 4 a U\ <Jl JjUaJ 

C~jU<-^> SJLf- t j» j~j«Jj JL^jJ Jjlx-a jj-^Lj <_^- c ' Sj^Ls a . Igll ^y> 

oliL~a 4_JUJl ^ c^jIJi-;-^ 100 jy oAj>\ jJl 4_JliJl 

oUUwaJl .olj __,SC<Jl t j-j j! 20j 15 t j~> ^-jl ^Ivsli 
Jlp £-3 t JUJI oli ^^^JJ SipUl LiLiJl 

^5 S*US oli L4JSI JL-*jl^I S^JLS <. yj, 1300j 850 J^k, 
^jjJl cjIj_w«JI dUi j t iJL^ (Quantum Efficiency) 

(quantum of J j_^> j j^JNl $j»j> Ja_- ^ j^S^I iAiS b\ : ili^-">U 

. ^ii Light) 



«lJ jj-So <=■ j-^iU tl^f-L; (_jjL^j j»L<w5 jv-wo-vaj J*>li>- ^ ^ 
(Low Thermal Resistance) i^ii^^ i>jl ^ iliiL>^Jl 

iieUl j Sj-i^jJI i^LiJl p _^JUJI JL-AJ jj oLlw> 3-4-4 

^^^j^- 4000 Ji!) UJlLJI (Dislocation Density) ^UJl Silts' 
(N-Doped Substrate Wafer) UL- Ja-lJuJl lyS ji\ ... \ 
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J <L*-JL«Jl j~s- oUj j^S^\ iL>cJl lz>\^\ ^ JlaaJI ^joSJu 

(Diffusion jLi^l ^juJ j^-l^S (P) 4~>-j_Jl SlituJl J-«-*j j 
iw^JL^Jl oUj-LJl ^y> ^aSju (P-N) JUaJ^I jl U5 Mask) 
J^l .SjjJUl J Sij^-j^jl t_Jlj-JLJl ^ ^ JlaaIIj 

^^Jl ^.W...,J1 JlL, jLiJl (.U-s^U ^1*^)11 gjLJl 
(Silicon j j-SL-L~Jl ol 4 5 . W . (Final P-Surfuce) JI4JJI 
<L>- J jJ? ^-rdj ■ l j-'LSvj<-i*>\-J 4j«JL) 4JLJ3 ( _ r *j Nitrate) 
900 Jl JjJ^JL 4-JLiJl oUU-vaJl £j-Jl IJL4J Jj-vaJl 
k_~^Lujj .Lj^Sj ^« jjU 40 4 . a. Wll 4_^>- j^Jl <b«_™Jl L«!j jjU 
j>L>HJ jl^JLoJl jLJl ^ lo Js (Radiant Power) L^U-i^l iiU&Jl 
.(^1 J» 100 jLJ Jup -kljjj^ 120 5iU) 
4j*JL«Jl isUaJl ./? j 4_JL«jJl SJL<J| j-o-f- ^ jl 

jj& «• j ,,h U aIpLJI 4-jLiJl oULwaJl j-a ^j-^' (ii^Jl J 50 

.4*L, 10 5 Jl y~ 




I * ^JUJl JL^&Jjj ^U-^ ijj 5-4 JiwJl 

<Ull!l c^)Li-wa 5 Jl Jw2j JLwjI Jji*-<J »w^**»ljwo 9- j J2. U 

J*l CjI_>^™<J <U>- j^JI 4aW , .<JI jv^xiaj jl ^ jJl J* 
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iSUaJl <u»S £y» JJJL** p.** jl "VI t < j^» .,h~-\S y ^L*--' 

^JUJI »U?sJjj /^~uJVl ^jJLp MU^sJjj oULw? 4-4-4 
4*-^ JLp ^^^JlJ AipUl V 1 ^ 1 (AlGaAs/GaAs) 

(yujjlj 830 J^k 

^ yssUaJl t*j^JJ iipUl i-iLlJl oUU-vaJl jj> £j_Jl li_» 

j> j^uJV I j> ^JU- JLi^JjJ cjLaJs ^yj iibj^s £-1 jJl 4_5*>l$ 1 6-4 J^LiJl 

jjJL> jLliil ^uJ isJj jLx>j) 4jiix>t^ ^ . «W" 4j>L>_^ oli 

. (Upside-Down Configuration) ( _ r ~SUJl JjJbdl olt- IJla i_i yuj 
(Gold <L~*S <ujl y jJL; ^liiJl j>Uw2Jl ^-s^^j |»j 
jL~« ( _ 5 Jlp jj^j j j^LJl^ islij ( _ 5 Jlp 4^>Joij iLJj Heatsink) 
^^aJuJ iSyrHJ .^JjU- (Conductor Track) ^Qs Jiy^ 

t(P-Contact) i^-j_<Jl ^LojJl I W 2 i ^-^j-j 4_>jIj->JI i»jL«_<Jl 

.ijl^Jl SpjJUI (P-N) iU^Jlj 



_rj~' _jkji oli 4jL> jwUj SkHj I 




f- j^aJ J 4^pUI ^Lill j»^JUJl .US fc Jjj / ^JL ftJVl .US fc Jjj 6-4 JiwJl 
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j» __jJlf- -U>n-jjj ^^XiJa # j^JuJ^I ^ S^~S\Jl 'U^SJl ^-j^vijj 

oIpI j^JIj oUj __^S\J^/I <u^k5 ^ (j^J-^ J^^* - <ulax« tjtj£i j» j-uJ'yi 

.IkJiUl 4.a.W:„ Jl JJ^^G jl CjUj ^*JJ <iSUaJl ^ 

Sj ^j-Lp (Quantum Efficiency) j»_£Jl SELLS' J_o^_*-J ^ 
i>-jjJL) 4 W .tLJl ilJaJl i^^Jj jy^jJaJl (^jJlp Jj i CjIjjJlJI 
^jl jZj i>- j» Jl jJal JCS- 4_JljU J j ./?>Jl j*-^JJ •Uijl (Jj^l 

^ 2 xlO 18 Jl^po j-xi: oLj^jj t 890j 800 ^ 

j_gJ jj-^j jaUwaJl l-i-A JiJ j^ .JIj^I jJl t_o«-Sl<JI jJLoJ^L~Jl 

jlS^^Lj .Ljjij iJ^ 15 i.^Lp'H SjLil (Rise Time) 

CjUj j£iy\ iU>Jl oilpl ^yj 4>JLll j»^Jl S^LiS" ^ ^Lii^j^l l _ r aJiij 
. (AlGaAs) ^^uJ^I (•^JLp J_wk-Jjj cjULI? JLjcl^Ij 4j<JL<JI ^i- 

IJLa t j» ^~dJ Jj-^J (_s^^J "l"™*- 1 ^UwaJl j»j jr^J 

,yj> jjU 45 ^Jl jJjjj j» 4j<_^ j»L»^aJl 

4_^>- itajj L»j_^p (Emission Peak) djLx-^JNl 5 jji j-^*^> 

t j_J ^jl^Ll Jj-*-«_> J jjs^l <U_>- J-oJl Jl J-t^ll ol>njL> ^I^JJ I Ojl yxjl 

^L~o ^--r-^j -(Kelvin) jiK ls>- js J£J y» ^jU 0.4 ^1 0.3 
^Lill j>UwaJl (_£-xJ jU t (P-Contact Area) i-^-j^Jl ^UjJI ikii 
ioJ*>Ul A^djiJlj . ajI 5 ^jLj (Series Resistance) iLJu^u h>j\Ju> 
cJ ji 1.9 ^ (100 mA) ^1 ^^JiLa 100 ^jLJ jLj ( _ s 1p Jj-^a>JJ 

0\ .<Lolj ^jlj 15 ^]|^>CJ jjJL OjLJM {J^J) $ ' jf^J ^-U^ ^j-S J 

4 ^l^p- ^-vaJ -li) jwail Jj-*a>Jl 

. ( <io Ij^j U 

0-0 ^j'j-i J -^"-o- 1 Sjl y>Jl ^jJj y UJLLP J^Sj <LSUaJl jl jS'i Jij 

.jiK h^ji JSa 5xJl 0.4j 0.3 
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^Ls> JLoJoG) (100 mA) j~J\ ^ 100 o jIjlLo ^.L. (Current) 
jj ^-iJJl ^ -^Ijj l&jlJJL" L" '(«jl /Jl 

t_J 4^L~a L^j^-J ^jJl i sLJ N 1 ^ isljj^iLwa 700j t^jJcu J-^L«-^ 

JL>c_ojj j»Lw2-J ^ ^1<J| j^U«Jl Jw2JJ ■j^-'J 100 (_£jl~vj 

JU- tj^JzU d^Ul ^Llil (»^JUJI -L^Jjj /f^-JVl fjh^ 

(Quantum 5_« j_«j> jjj j"ljj^~.l> i«Jwa^Jl Sjj^JI!! iJhill oUU a!I Oj : it^-^U 
j> jJLp J~k-Jjj jj-a 5-ita oli— la_i 4_LL>t_« j>^jjj"yi j> j— !Lp J_j>i_jjj j_« Wells) 
.yo.jJU 960j 900 ^ ^jl i~rj-« Jljii jUaJ ^ *j-sa-ll tp-^JVl 

800 y& J?l l? ' ^ 4-LjI*J1 4_i J_wLajJ 1 ^j-l«J j>jJLp OljJ_J ^jj> jjCSj 

JJUjJl ^ L y=l4j M lsUI j yJU-lJJl ^Ua^Ml gJLJl JJiJJ . yL« _^L; 870 j 
(Catastrophic Optical iJjLSGl II jlj-^SU J^Jl i___Jl Ljr i_> J-> i.kii 

4 5 L : oJJ j>_^jjjNl SiU iiLviJ j . jlj-»JJ 2~<jl ^Ja— 11 jj^p Damage COD) 
xJ^J jjJ ^Uz^Ml J >k (Active Region) Ih.'Ul 

(Stripe Contact) ^UJ Jaj^-i (_p cSJi^ ls 5 ^ ft-w jjSU-Jl j^j .^jJUJl 

j\j*J>\ J j ..f?-^ ^ (J-^-Jl O J Js»i_j ljt^ -^JJ ^iUaj J-o-*J ^r^J J^~?° 75 *J jis 



^ ^jJle -LAJjj «• j^all ti-^lj ^^jLj ^Uw» 5-4-4 

^^jU 1300 J^^k; A?-^> l# )Lp 

S*US3l IS ^^^U dj>Ul ^LiJl ^ , ./i II 7-4 JiCjJl ^Jkj 
^1 L^—^ oLoLwsJl ^ oULwaJl IJla (_jjJ jl .aJUJI i^U-iNl 
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rsssssssssssssssswsssss* 




- (ikiUi alio 



,1 ^> ic jiL 



l 4^>- j^Jl ^oLojJI ^WS'.l <JlJlS isjULs ^y^Jij y>\^rS iJlA Jwojyj 

^j^yJl ... ll jj-Soj t (Silicon Nitrate) jj-SL-LvJl cjI^^J j-* 
Ji-yf ^Jl i>-L>- JL>- jj ^ I JJ t jut 1300 J^jJaj Sif y> ULLi 

(Fall Time) isAJ JJ^>J ,j-0j 8 es^J 1 ^ ^--^ Sjl—i} 

34 ojjJ JL^ij^ Jj_»_«J L^_L*_>tj L« 1 4_oL5j_il_j 18 ^Jlj^tj 

3 J}\ 5jLi)fl Ji>Jj ^^J-^ .iJ^' ^^s* 
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£j W IL tjisJj .|» ; « talJl (_g oiU j J *>Vi>- yo i_LUi_5 (iJliJl ^ 
jl ^yj j»J> jJl ^jJlp .^LpU-Ji^l iSliaJl ^LLkJl dUS ya g^--- 
Juf-Lij JbJb-tdL «• jwiJJ <Cpl_Jl ioLlil CjLsLq ./? 1| ^jjJl IJlA 

jJLajj) cj cr*-^ oLaLo ,/? ll ya A^JLi y>Jl ol^JijJl 
Jjb<^ jl ^/I t (SJb^lj Sjl y~ J^J Al<Jl ^ 0.7 ^jJljj^ 

^jjj^l JLjL»y 6-4-4 

tlx" y ' JljL* jij j» jJLiJl JL>tojj ya ( J^' j^ 
yj iJjjw j-^l^p yo ^<k^o LgJ*i/ dJJJiS' ^^o^Jj t V-III ^v^lit- 
.4_oLwo_^5vJl j_s^Uj<JJ (JjJLsJl yo <l«woL>cJ1j iLilill yJ j-^J-Jl 

j ^S\~L»Jl L^JLajj ^^Jl olj-^Jl ya vail olj^i y^ ^<Jl "AS yjjj 
i»jLi»j <LSy>Jl ^^Jlp jj ySUNl ojji JJLa L^Jwa ^L_^L*Vl ivsUkjj 

oLS^Jl oJu& jl .^UJiVl 

ol jIjJJ ajjjJlJI A-5biJl oULwaJl <^Jl a-^UJI oJu& oil oi j 

j-^Lp cJj<->- jj ySvJ^ - ^> - jj __r^J J-^^ <UlSCo| d\ 

Jw^j-j ^<>-~-j L^J^ tl«>o 4j^S\™3<JI <u5L^ScJl cjIS-.W 1 :!! NL«-<c-«I 
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850 Jj-la-; 4j>- ^1p *jwaJl j»^JUJl JL-jk-J j j SiLo Jl^x-Jj 

SiyL. lsLJ'VI J^*J Uo^pj .Ja*Jl iyi* ciJJ ^l^U 1550j 1300 
c^uiJ Jil ji J^Js j-aj) y»^U 1300 i>- j» J ^Js JQaJ 01p .k»Jl 
(■ ^sLrfiLal ^UjjU 1550 djJaj Sj>- (^-^ ' (jj-Sv-o-^ 

tj_JLSo jJwsl j»->t->iu Ja_«jJl i jJu> 

j j ^SL. 100 y> Vju 10~ 6 ^!) oL j ^SL. 10 ^ Ji ^kLj 
£jLrd OLJNl o j*Ji jhi Jjbta ijL LJlp .isLsjS/l iJbcu ciJJl ^ 
.Jais SJjUJl lil 0j 150j 100 ^ 



.^JU 1550j 1300 Jl>l jlkj J«u 



ij^JUl V^l oULwaJl 5-4 

S^JlSj .L-Jap ljL>«Jl tiJJi j^pIj 1 1960 j»Lp j_}JJI ^j-^ *j 
(Light Amplification by Stimulated J jL^J^I <_y& (Laser) jjJOl 
^ *j-aJI (^1 tSjjJu>jNl SjJiil ^ Emission of Radiation) 

JLp Si Us (_g _^L™« Oj j^£J>y\ LaJLLP ki-jtjJJ j_si> 
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<L>cjljJl s-jwiJl CjLjjjJ .«bjJ oJjIjJl 4iUaJl ( j^aJj> c Jl 

. «ji>^Jl 

j*-"J jl Cj*>\_vS j- a oL-_»i! t j_a L»^ jj jJL^o—Jl 0 jj jjjJl tl— *_JLj 

. (Hole-Electron Pair) _ jj J&>\ £jj cLUi j t <u^lv2i*l 

t J^vSjjJl La Jj^ ^ji jj j^-SLS^ Oyj-^\ l a 3 .« JL^ ^jij 

<bljl JJ) ^aJL^i ^LjLj I. jj^XS\JNl jl j JJ jJjJl l-i* jLCaLi 

j J-LSlj t J j-kJlj j-j-iLJl ^^ji) Jajl jJLa y>-\ j JJ ji dUS jj-a ^"iJ 

.JaiLJl jjJjiJl ^a (jj^ljJl 




j^JJI j * _j^aJJ &pUI iobiJI oUUwaii ij^aJI ^^aSLajJI jjj Jjjlia 8-4 J£_iJI 

i»jjj<^ ^ (Coherent Photons) j _^u_!l /^J jj jiJl 3 jJi jl 

jLj jJL-^a (J j_SL) La JJLP l—U jJj t . la 'IjJLoJi j-J'' ^j-J JJ jjiJl Oj J_i 
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(Critical £y->Jl (_£jJL~^JI J ji (Diode Current) ^LiJl ^L> ./? SI 
^Sj jl J-S) UljtJl jlJ^jiJl jUia jl ji iSL^i Level) 

.jjJJl «• jw=> <_gl t(Lasing) ojjJJL aJuj<JI oJla ^-^j 
5 j! (Resonator) jU ^ J*>L^ jj_JU! ^L«_J. JJLLxj 

jj-"J .JjL>c_aJl 1? . . xjJl JJ-^f- ( _5-^- f ' < *- <> - t ' _/-> J «-J— »fl-!l j ./? <Uj i 

<*_^-j! j! cjL>t . W j! i jj— jI jj-^ jL> j-oJl i— iJLjLj jl t j_S\_o_«Jl 
jjUl (^jikjj .iLv^j^Jl <u_ji SjjlJl jJs jllp (Facets) 

jjL^o jU |jj t^JJa.* jJ* j^i jjUl ^rj-!l Ul .J^lSJl. 

(_£JUl (Drive Current) J j~Jl jL^ (_J-* jjJ-" £^ 
j»L>-v2 J^*-^ J i * J V jj^l O 1 ,,h o-x^a (j j-~Jl jL>j Oj^i LjJJLpj .4_J 

^ (j J—J I jL~> •/> I LaJJLP jj-SJj . jL*-3 «• j-vi-)J l!~pL> (^L^J 

«• jwi tto j! 5jj_JJl ^Jlo-p |J-J (Threshold Value) i-j^Jl ii^ ^-o 

^jvii! d-pL ^LI j»Lw j* <• tijjJJl ^^Jl fLwJl jU ^JJJJ 

. (Wavelength Selective Element) l^y J jJ» *U^I j^cs- ^ 

J-«->J ^Jj-vaJl iiUaJl (j-J j jlij LJLi L- j 8-4 JSLiJl J gb. 

jjJJl J^pj (^UkJl ^l*J^I l_™-,) *j^U cupUI ^hJl (»UwJl 
^jjJl olijy jg ty 9-4 j£jJl Lo! t(ji>JJl ^.b^J^I l_™~,) 

J"*-*d <-SjiJ^' ty^-~J' j»U> .,^11 (jLi 1 yfl ajkJLa jLJl OjSo Ujllp 

LjJLlp jj-SJj .»j .,h U cI^pLJI ^jjLxiJl j»L<> ./? ll J^>-jJ 4^_iLl» 4jj^W > 
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djlx-J^I 4_Ju_p IjlJ (Threshold Current) jLJ 




(_0 



oUU-^JI j tpjJUl fU^iU ^ISCJI gjjill (v_j) j ^yi-UI gjjdl (I) 9-4 JSLiJI 

tj^iJJ SipUl iJUiJI 

dili jJi^Jj .iolj ^1 jj-l iSQ* jj-ajJ iS y>^<Jl jLJl Jj-^-*j ^^-^ 
^ji j,/>]\ ^yblJl j»U> ./?ll ^ ^ibJJ «uil>Jl Si ^<Jl ^ * j-a)I jU 



.(3 j-«Jl jLj ^ I?'. ; oIj 



.Jlwaj^l <U-laj! ^ JuVl J-Jj-i 5 JLjCU**>U Jjlij i— aiSv» JL*-9 

880 J\ 820) ^Sj-aJI ciiaU ^Ai^Jl J* Jh]\ jcj> i.U 
jLJ <u^pj ^ajj^-oJI ^yLJJl t j_js jjJl (_gjjJJl ^yLiJl »L«_vaJl L«lj 

.^lajjlj 1600 ^1 jj> jjU 1300 is- j» JljJa! j^p S^Lp Ju>_>c~~i 
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(LalRvis i.jLB) SJUs 3JU- o">U> y «L-it 11-4 J£ill 

(ELED) obJl *^^JJ cupUI ^LiJl *L_^Jl ^ L.I 
i_sl jis! o Li t (1-4-4 jiaJl) <L~jU^uJl 4_>-j.>j_*Jl <LxJl 
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^j~&jC*S I 4.Q jJL*Oj> 0 Aif-Ul <lJl~Jl — <U^- j^jl 4 aW'. oJl 

4 5 W '. <J 1 J^ojoj yjl 4_«_JiJl t j_a ^^Lf'i <_P^~-^ jaUwaJl jLj Oj-S^j 

( _ r oLi«5 j! t oLJbi y> ^\) (Fabrey-Perot) j^j _ {£ y)£ 
4jlJ j^Jl S j->tiJl JwowxJ i^jUL* I^Jlo-p Uu jbj (Spectrometer ^^a-^a 
(Q) 4_«_J j^o (Waveguide Resonant Cavity) j^Jl J-Jjl! 

(_^jjJJl j»UwaU 4~»L-^1 S^woJl jU tU^Sij 1^5 

t jj_kJl c>IS ^ ( _ r ^J : (Coherent) 4_k_j|yo> <l5 j_si> j! i _ s a 

tjjJJl * j_si> isLkJ 4-JU> rtiliS' ^jIp J-q IJLAj 

U5 

(Gas i>jl*-!l <LLrf2-Jl iJL>Jl oljjJ JL>_*jl~<I J>\ ^J^j 

. . . jj-p/Vlj 1 0 j <• j» ^W^' °' Ji^ J--") Solid State Lasers) 

L^_^Jl5j cL^^ ^UJI ^ (11-4 JiLjJl) (£JI 

<lLv?j^J1 <Uji t jJb»Jl CjljjJ jaJLic^J iJlA L^JJ <_5^J .Ajj-aJI ^-SLiVl 

.aJUJI 

^UJI 1-5-4 

^1 Ji tijjJJl cP^I j>L«waJl 5^15 j! jvJ^^Jl ^jIp 
olj^ j! c . A 11 tl^-LJl ^jjLiJl j»Lw2-)l iilS' ^iLxwil 3^-1^- 



211 



.( jj>jj\j 3.5) ^yzji>Cj> l _Jt^& jt- • 
. Jslj ^Jio 10j 5 j-j qjI yS ^j-s^j 55 Us JL-jI ^^Ip SjJiJl • 

^yj iL^js S^jjJ iy&j^Jl AjjjJUl ola-^ll ^jJlp *UL^I ojJi • 

.cijJl 

1 j y^J^jl JL-j^I L> laJl jl5 t dUi 5iUi>^L 

Jjc> oljLiJ j4-^ * j U ii>pLJl ^ybiJl j»UwaJl j! ^ ^Jl ( _ 5 J^-j 
j! ^/I iSJIp i5Us <ui> jllp (Saturation) ^J>s- 

i_g jjL™<J ^ jj«J ISI sJIjI j-^^-c^j J^LxJl jj_JJl ^jjLiJl j»LwaJl 

.(8-4 Ji^Jl ^Ij) 55LkJl 



212 



Uj\ Jl 2-5-4 

i_s jJaJl J-Lp (Speckle pattern) Lki ^ Lk^J k_~-~~-> b> t ^-JL^^SJl 
^LJ! ai .(12-4) JSLiJl 

(Modulation Rate) ./?"Jl J J_*_a iLojl p-* 1 j-" -? 
jLjJI Jj-^-*-j JU-*jl~-I ^jlp (GHz) y _yslJ<^>Jl Jjlkj jj-o-vi ./? J 
^yLlJl j>UwaJl JL-*i~^ a™- L-Vl Ai^-Jl jli i(DC bias) j-iL-Jl 

J^SLij jj-JJl .«LJLp Jl_w*jl cj^juu aj^-j ijLjJJ 
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ooooooc 


oodooiro 
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4_L/5jJ| ^y> yL>^}\ *±jLj«_JMI jli t 'jJilllj CjUjjJlSvJ^/I JjJLxjj 

LjjJJl iublll oULwaJl ^ JwojcuJ cJlS < _ s xJl) 4JLJI - 4^>-j^Jl 

i_g y>- JjSj . i-JLc- jLJl <Ljlp COILS' JL^ ^ji -kjii j g (iJLLJl 

<LiJl J*>U>- ^ 4Jl>jl>J| ^-w^l ./? j| ^ 4_LSLiL<Jl oJu& ,_sJlp k-~L*-i!l 
4_™iJ 4 W .iibJl 4 S . W ll ^vij J*>Vj>- t j-"j ' L^^<i_^_oJ 1 j*s- i?-jij^>Jl 

4jiLS\>i CjUUs (_£J-« Lo. g 1 t j_o t j_jJ^s 4^»i t j_jJLia t j_o j-«-!l 

<LJL-Jl 4_g_>Jl t j_« <U jJL>t_<Jl oLjj ^5\J^/I *LlJI Ijla ^Lojj -(j^ j-^-I 
4 S W *. <J I ^j^*" jL^jj^/l j-oJl <^_g-^-=J 1 jj^i 4j jJL>c_oJl oLpI 

^UaiJl (13-4) JSldl -J^ 1 (^i ^-^J -^-i^l 

t jJwl jL~SlJl J-ol*-o (Band gap) 4_>- j_oJl ^jj j! L«_)j 
4^ilSl<JI CjIiQaJl |_gJ^ jj^j t j_jJLls t j_o 4ja-iUl 4 S.kll £v=>j ^1™^ 

^^U-jJl i>- j^Jl JJi i_iJ ^ i j^Jl ^IxU *>CU>-a I^-jLj ^ 

lLUAjj) 4j>- j^Jl J~>- ^aj 0\ ^Svojj 41 J)''^^ J- 3 dll-Lj 

.oJ-S' jll ^1 , ., 1 1 ^s- o*>W? j» oLJi'y 



olw Ljj jJ iUf y <l_J oiU. iiJa ^ j (Epitaxial Layer) ij _^Ul iiJaJl : 



^j^JJl ^biJl ^.LwaJl p-waj" 3-5-4 

^LwaU ikJLJl iikuJJ ^LSUJl jwa^Jl 14-4 JiLlJl _ r jJk i 
(Longitudinal ^ j W ll ^ ,^ ^Jl J .p .^jJ-JlJI ^LLiJl 
iLJLJl 4^- j^Jl iJu^s jJl J iLjLj^SJl 4 S W •. <JJ Confinement) 
.,r> ->cjj Lo.S' .3 j^cjiJl LjI ijL«_«JL»xl J*>L>- t j_« 4jj_va-Jl S j^cjaJlj 
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^yJa— JUjc-J jMi- (Vertical Confinement) j^jJI ^-^a^Jl 
^ J-ya^-i (Lateral Confinement) ^^JUJl ^.^^Jl L>1 . ^Jl ^^Jl 




^jj^JJI J\£\ (.LwjJJ SkiUI JiLiUJ ^ISUJI j^JI 14-4 JiCiJI 




^jJLJLjj ^J^J^l\ (Transverse Mode) 
oljljJJl UlJu>cu-l Labis'! j| iJjlj^Vl ^ oljjJJl ,yi 

t (Current-Induced Waveguide) jL^JL; tl^u^Jl ^y^-j^Jl JJjJl 
(Built-in ^jlJI ( _ s »- j^Jl ( J^J jJI oli ^jjJJl ioLiJl oL»L-aJI j 

. Waveguide) 
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^j-Jl JJjlJI oIS ^.j>JL!I oLoU_^aJl 1-3-5-4 

£ " " * $ 

JL™^! Jaj^-i jji^ij L>jJ-^ LjIXj LaLws 15—4 J^Sv-lJl j g laj 

(Active Stripe-Shape ikk>«Jl Sla.tUl 5 JibJl Jop SjS y> oljjJJl 
.LJU- I J^A: ty>-*J jL~^jl J-*^"-* L° 'Window) 



wL»J SJiU 



Z. 




j .tti M ' ^ ti 



^. L . 5 " I ^ajj-tj ^j^-UI <_^^JI »U-^it ijj 15-4 ^Jiv-iJI 

<t_^_>- j_»Jl ijjjJJl cjl_aL> .,r> 1L ^yJL^tJl j ./? >Jl ^^o—^jj 

t_~~£Jl J^W ^ (Gain-guided Laser Diode) iw~~S\JL 

ol jjJJl j (Proton-Isolated Lasers) olj jJ j^Jl iJ ol jjJJl 
(V-Grooved ( _ s iJ , >Ul (v) i_i JSLi ^Js- ijyux^J] JloU-Vl oli 

. Lasers) 
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^>-UJl £>-j*Jl JJi oli V 1 ^ 1 oUUwaJl 2-3-5-4 



c- 



; j_Jj t (BH) (Buried Heterostructure) 



cjIjJ_Jj t (CSP) (Channeled Substrate planer) <u>- j_<Jl ^jlS jJl 
(Metal Clad Ridge jJLx^JL; <_£ jJLJl ^JwaJl ol S j_Jl JJi 
^.jjJJl ^LiJl oUL-^Jl ^ Ui*! ^ i Waveguide - MCRW) 

.16-4 JSCtJl 

C~9 jJl ^^jj <b>- j-«Jl <U>- jjj jLJJ ^oljsJl j-rfSJ-Jl JpbuJoj 
4_ilJs> ^jJ-f" ^yjJ-a-oJl ^LojJl 4j«Ja3 ^-<jl j-jLj t_™~J 

Jblj; ^ -^^j .Jaj_^-iJl (TJ^ 4joIjJI i*jJa^Jl (Capping Layer) 
^ y£ (Metallization) aJJjo j» ^JbJl aj^-aJI j^Jl ^LS^jl 
'^>- y> JJi ^jJUIjj tJUi jL«Sol J^l*-* t— >Lk5^l i_ iki^oJl Jaj^jJl 

jL~5\jI J^ljw <lpj^>c^>Jl oJla i_5jJ o! L»->j -baj! Jlis a^^u 
oULwaJl" j*-~-Li 1 „h i\ i-s t (Bbuilt-in Refractive Index) 
. (Index-Guided Laser Diodes) « J^IjcJL j^Jl ijjJJl iobiil 




jJbt<>JL ^_ji<JI ^ JL , a . j l oli i»-_^<JI JJi (_p j^j^JJI JbiJI ^LwiJI 3~j 16-4 JiwJI 

(Metal Clad Ridge Waveguide -MCRW) 
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(17-4 J&iJI) J^UJL ^-jjl j ^«jJI ^jJl JJjJI 

uphill j»LwaJl jLJ <L^£- jljJL) |_£jL~j LaJLLP : jUjJI <LiP • 
j»LwaJl jLj ijJLP <U_J {y> ^ji 20 J^l*-*Jl; <t_>- j^JI (_£j^Jl!I 

. (Gain Curve) ~SC!l L ^*^> i*i -Alp Lpli» LjLI* Qaj- Jj>U_<JIj 

iaJUJI t j~o_ s id1 C->^Jb<_a JLLp o- 1 -* SiaiUwJl ^jSCoj ^ J 
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<Lj1_lLJI oLaLo ./? )l Sjl j^*S\ Jjy 1 -Sjlj^«JI S-f'jJ • 

Sjl ^ J^-J iS-»Jl ^ 0.8 j|jJL>_> S^Lp (JjUJl ^ysJiJ^u JLa jJU 

jU t JLa y\j 1300 JjJaj J» j^i* iL>l*Jl CjljjJJl ^ Lol .OjljP- 
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.(Mode Jumping) JaLJVl 
: (Spatial Radiation Distribution) i«Jti!>U ^lis^Jl ^j^Jl • 
( _ 5 J-p i^oLioJl 

il) La S^Lp S j^cjaJl (jj_JJl Si t j^- SJLo«_i La 4iL™« 

Cjlij jiJl oJla .4J1V2JI iJL>Jl ^ ^JlJuLJl jjJJl ,yi ^ _^pl 

j^So L> oLp ^LSLJl ^L»-iNl jU tiJ^JaJl 4~JL>Jl iLo^l ^ 

. (Asymmetrical) t j~AL>JLj JjLw> 
(Optical Feedback Jjj-^aJl jMI JjJUcJI i-— « 1— ^- • 

C <0 j_P jfi JL-j^AJ (_gjwaiJl aJLxJJI jl j*-pjJl (^yLp : Sensitivity) 
^jh^JJ i^L^-jMl oJLiiJl jL^lpMI t> ^_ ! ^>^. Ml 

^j-o (J^*^ 0 ^ ^1 ^pL>iljjMI 4jJ_x^JI 4-w^L**^- .^**5L*jl<>JI 
oljjJJl ^ <LJLp L$J| t4_JSLiJl 0UL0 ./> U iilii^Jl ^IjjVl 

Ul .(Quality Factor) Q Sij^Jl J^Lp jl dllSj J^Lx^JL i^>-j^Jl 

J^Lio <j,/?4>cla 4^P-L>cjjMI 4jJJcJ| jU Iw-~S\JL j^Jl CjljjJJl 

hjjJS\ SJ^iJI oULw^l ^1 1-6-4 

v-c 5 ^' ajjjJJI SjLjJI oULwzJl ^1^1 jl 
.(Stripe Geometry) Jaki^Jl J^,y^\ • 

.(Oxide Stripe) ^Jl~/VI ^.^l • 
(Vertical Cavity j^j<JI 5 y^tiJl ^k~- y ^JLJl djbtJMl • 

. Surface Emitting) 
^ala^Jl SJaj^iJl oLU^aJl 1-1-6-4 

^jjLo j»Uw? t j^- SjL^p ja AjjjJJl cjLiLo ^ il t j_« <-4 
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<L_J, Silij ilU- -JLU-; M JaJiUl ^ jjJl j! jJ& (18-4 JiLlJl) 




i-L^Sfl Uu^iJl olj>Ul 2-1-6-4 

^jJla^S liU-iij aJUJI a^wsAjJI oliliaJl J^L^Jl j-Ai ^ 

.SJjjUJl cjIjIjJIj jf>^Jl jLJl (Spikes) oLijJ L^u~-L«^ 

isLj^l SiJj<J^ Aj^^aJl 4^Jij^l ^ (j»^JUJl JLjk-jjj /j>^JL<J^I 

laJi tiLjJaJl <L>- j^Jl J jjs ij^b^ f*-^ y_ GaAs k*y>- o\ 

IJLa 4^^L™>- jl .5^ . ./? all j^Jl J jja ijJL^- ^ j-JLoJ'iM SiL> jl 

^Jl 4_>-L>Jl jji 4_>y-o *->-js 100 ^1 J ./?" Sjl ^ J^>tijj 

5jijA*Jl Sj^«iJl ^k~» ^LnJ^II oljjJ 3-1-6-4 

(Fur ,_JL_^JSll -L_«_*_ 



J ^ t Festkorperelectronik Technische Universitat Wein) 
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^y^j^ll y.y^ j^f- _/i>Jl <uJ5j JLojC-xL (VCSEL) <Lo j^kjJl Sjj>tA!l 
^Jl 4_?-L>^jj SJ_L*_« LJlo_p o Jla c— SIS' j . (Ion Milling Etching) 

.Ik^Jl (Wet-Chemical Etching) 



J*>U>- j\ ol jj-L ^ji (Molecular Beam Epitaxy) 5_Jjj^- ij-LJLj 

VCSELs Jl oljjJ <ljj <L«JCJk jl j ./?c- ^pL^S jjj<_« jU>o 

i (Bragg Mirror) ^I^j el y SjIjJI ^ .19-4 JS^iJl ^ i^wi j» 

j» jJLp JUix-Jjj ^ a./? jl 4jLis Lg_J_>j ' j->L> 80j 60 l yi ol iJaJl 

JL^ix— jjj t j_a a 4_<Lj» l^^i-lj t 4 W ,»L) 4 2 W '. a jyj jj-^J t j» j~L«JVl 

20 ^ 1 ^ffljl i— ilLo L^s ji <UUi>J Si j» j-j-oJ^I j» jJLp 

j» J_JL*J| J-j-it-Jjj /j» J-JLoJ^I j» J_Jl_P J-j-^L-Jjj 



jULJs> 



j 30 



.^jjLiil j»LwaJl IJla 4_jl> J^>-So L» tollJaJl 4_J.>LjuJI 
.j^jj ^Sw> 5 3 j-j _^Jl oJLgJ 4510™]! 



t 









jljj Sly. 











.(^^LpNI ^la-Jlj ^£-"^1 jtk*Jl 4$^- JL^p) ^i" 
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-Lis 1 " ^cJa_™Ji j ^ jJUJi <u>- jJi j jJi LJ ^-& '^\y. °' y if ''^'^ ljT*^ ^-^LjLjl 
ol j^JJl j-« 1-1* jj .Sialic (Modulators) ^o-J^j J_.Jj>jJJ 

jj^wii M i5_p^i]l ^ (Integrated Modulator Diode) J^lSiu ^-oj- ^ybi 

.SjjJUJl if^Jl ( _ f Lp 5lj» 



^-jJ <Lo j_o_3<Jl S j^jaJl ^Ja—i t j_« 4_>cjLJl cL>Lx_J^/I CjIjJ_J jl 
i 1 g o j-i-vaJ dJJij ... ll t j_» 4_LpLJ| CjIjJ_JJ| t j_a jljLo_a 

Jjwa^Jl 4^> b i 1 L^LiLSo SjJij t A> W , ., <J I 1 g^.iJLJ&j 

oJLa ^-v^ t j5^ojj .<ULp <t^pl*_JM OS-Las' cjIS <u<_JMj iJU- SjJi ( _ 5 J-*- 
<LiU y Lly ^ j-^J ~~~ J -^Ljo^II i_j jjuis J^Sw* 1^-^ cjIjJ-JJI 
iLpLS aJLL* L^Jl 1*5 .j-i Jl 4_>-UJl j jj (^I^j LI y>) 4_L°Lxi* 

J^Il. o-^ JL* iloLJl ^.j>Ul CjULwaJl 4-1-6-4 

jUjiM 1600j 1300 

J^Js j^p t j i j&^Jl 4 1-j 5: 1 4jjLi» jJU 1600j 1300 ,vj <L>- j-* Jlji»l 
.ilijj (Repeater Span) jl JcJl (_gJU> jU t ^ ^jU 850 i>- j^Jl 

£^j^Jl jU t tiUJJ 4j>c_JL>j .1 ,/fA «U^_a 4.JLl^.jl 1— iJJl 

cjI jjJJ (Dynamic Spectrum Broadening) l. LJaJl ^ ^jJ ^ ^>Jl 
JL~-j^/I t j_« *>LiLp j (jj— > - ° J^-* t_~w~~j) 

^ U c-^-lJl [ y2}J^z}\ 5_JLSCo| t j^jJLl 1600j 1300 
i t j-^<- a j-" J j-t -^-p 'Loj^J ( _ 5 J-S' JuSs-JLjj ti^jL<Jl Ja^>jJl ciJ 
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jllp <laJLk^™*Jl 4jjjJJl <L5LiJl cjUU> ./? !l jl ^ jJl ^jJlp 

-L~>c-ojj J-oL^3 ^1 jji (JL**JL*^L) L^-*-*Jw2J j*Jo ^Jj y& J"* 3 ^ 

^J^l j! VI (. (InGaAsP/InP) p^Vl -LJ— ji /^JuVl f^Jl* 
SJLSljJl 4_;-*5sJl ^jjs oLiL> ./? 11 ^j-Jl UugJ iiil j.aJl JjsUL*.!! 

JJ^IoJl .jLxp^I jj-jo (Phase Interference) ^j^JaJl JJ^Iodl 

^jL*jU ^ J5 Ujiip 1*™- V t ^ r j&jJl U t cjilx>t» 

oL?-j^JLi ^^o-vj) oL>-j^>Jl ^ ob_*Jl JL»jJ jl5v»^/Lj Ijla 

j! jji ^ it_iJ (ji j-s- (ciJJl isL*J! j! (Eigenwaves) 4™-luJl 

jv5o>cJL*Jl J^L*Jl j! Vl t ^^iji-Jl 1 g ./? «_> ^ C>l>-j-*Jl oJLa Jj-ljLXj 

.iik>oJl (Propagation paths) jLii^l dUL~« oli *j-aJI 

Aj^mJI ^1 jSSfl 2-6-4 

^1 (T&T Bell) J, aS\ ol^^ c^U^ 

^ki ^j'^rdj - SjjJ-JJI cj*>Iv?j^JI oLJM (Wavers) obiyi 

' .r^J ./^r* °- 2 cr* J" 51 W^Lo—J ./^-c-* l0 J 2 t>H u^' 

oLlJs j-o 3 jj_^>^> j (InGaAs) ^jjJLi^l j> ^JUJl A-^k-J jj 
t _yu^jU 10 L^5L*— (InGaAsP) ^JLiVl j>_^JUJl xJ^jj JLjL-^i 
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<uj>^ (InGaAsP) ^JuVl j> ^-JLiJl J—^j jj -V*-"-" 0^ *Uslp 

^jj-XjNI ^j-a oJ_*5"j ■ i^-^ ^ " ' l£ j-^J 'J** 6 j- 5 ^ 1^ j^~ 

i^jjjL-jjjJl ja^jjj^/l ^ ^yiLitilJ t (InP) (_jjjjL-ijjaJl 

jv^o i ^yj ^/l tJ^j^Jl 4^j. iks" U^J^ lS-^' t (InP) 
j^>^> c~>J Ujjlp ^fJwj jL>_~~« J-^- 1 ji^l 

j! jj> ^ Jj ^ J y>- ji'Vl oJlA ^ t- j^aJl jjJj 

^jJ_S\Jl i j-oLS\j<_!^/I J*>U>- t j_« j jwa->t_« j-*j ' (j-^l jj° u -0 1 jJi-iJlXj 

j! j y*\ ./? <Jl J jij .(1 j^jI jL~Sol J^la-sj (3.5 (_£jL~jj) 

J^>l*-o j! diiij ilSLLJl SjL ^ c^ilp jJ J^>-*j <4^r^ 

SjU)fl iJ^cu JL.j)II 3-6-4 

ULw (GTE) .^1 .JS .^r ^>\^J^ J> *LJuJl jjU* JlSJ 

ol jLil JL- j\ ( _ s Jlp jili (Diode Laser Array) l>j^J LiL! 

oUl 

1 J.S\JL>j t ^ffl-Aj^j jaUwaJl iJLfc ^j-*i Ol ^jJLoJl (j^°J •^r a '_}- ; - a 
<LS^^L«J| jjwaJl oljLJMj oL«j-L<_<>Jlj t OjwaJl j jj 4jU_S' {y> 

tJLjtJl (_gJuJl ^jJlpj .^j^wiJl i_sl_jS/l olSL-Ji (Video) 
iJUJl iPj^Jl oli ol j-^^iCJl oUU>../?Jl oJla jlpLj j! ji«Jl 
^ Jl_>Jl jj& U-S" toULJl o^^-^jCJI oLwa-SJl £_« J^LjrjJL 

.CjUjIx^Jl! OiljiaJl /Ljljl<JI A>JLj<^J| oI^jj^^S" 

Ojj>ilj j-t-^j <SjJJ\ { j~-^>j t (Decker) ^j JlJ L^j 
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oiys-a t_iLJl 4 <u^- <*-ajji» JLaJd : cjI^-i^o 

L^JLa SJb^lj J^S (_g jX>o J-rf 5 j-" 4~ * iilij LoliJj l. Ja^>-Jl 

jl t Jais CjIjLJ^I iJbCxJI jjJJl olilij JIojCU-I y>- jj 
A^oJj^s <uLo^- ciJJl <lJ^£- ( Jjc>o jl ijil ( _j-^ > " ^j^"'"^ |J^-I 

<tJ_«_p i_aJ <d_^i j^Jl AjjjJJl cjIjL£^/I (J-*-^ (.s^ 

^Jip i (Craig Armiento) j^jl J IS U j 

4_*_>j! i, a ./? ; j> j-4j iii^iaJl oJlA jU t (GTE) ol^^i^a ^ *±j^>cJ| 
oljj_JJl oJu& SJU^Ij J-SJ j . t-j .,h U 5-LpL> jJsLl-o ^iLJl 
.Ju-lj y^>j j-S^ 1 (Tolerance) J-«->^ SjJLs 

<j j-WL; H^t-^l (Photolithographic) ^J> j_*aJl ^1 ^ j-tJJl ^LJl j 
ii~>- (Integrated Circuits) iLLS^Jl oljljJl ipLvs> ^ 5Ju-*l™JI 
(Silicon ^ j_SL_L^- jJIj ^-jJ ^ JLoL?-Vlj j_jUS" jJI jju>- ^jli 
cjUJSUI j t ol jjJJl j i lJU^AJ i^aia Llioj Jwoj<j «Waferboard») 

1 Si Ju SjjJj>^<JI JuiLi»Vl ^ Jl i_iLJ\/l jj 4_jLj j _3_£JI 
(Vaccum-Drawn) ^1 ^JJl t_^>^Jl J*>U- ^ i_sUS/l oJu& cJ-aJj 

SilSJl jjicL^j)) : oLvslj .j^JLw^jl JU Lo td^i^i jjJ 16 

^ ^jJU^Jl li_a ^j-laJ Jj- 1 -^- i^i ^-^j^ i^lj-lj-al 
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(Sanyo Semiconductor o*>Lrf? j^Jl oL-i^ jJL- i5 ^-i c~»li 
4j«jj! oli SJb^lj SjjJu ^yi <_s^ j»L<w Corporation) 

(4-Beam Individually Addressable Monolithic Diode Hl^Jcj> 

t(20-4 J^SLiJl j-laJl) toJu-lj iiLij ^jJlp t Laser Array) 
100 (_£jL~j aSU» (^jJlp jili (^^^-uJ^I -V*^JJ 
pSo>^j .ItojJl i^iU-l JJ>-idl 5Jl_LaJl <Uu^- ^ 

. (PIN Photodiode Backfacet Monitor) o*>U? jJl 




j^jJI ^U_iJI ^Ijj iij>JJI ^UiJI flwill ^L; j 20-4 JSLiJI 

(Sanyo i,Ji£) SDL - 7952 
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Cr*J 



100 jllp j~£ J^-^j j»^j>cJlj lotili jJl 

j-^Vl oj-^jlj .Jaii lA^lj LpU-i iSLLa jlSj J^>-*-J jL; L^waJl 

80 jLJl 40j Jh iw=Jl c~>J 

190 (_gjL~U (Operating Current) JJ<-i^Jl jLJl Ulj '_7cr"' 

tjL^Jl IJl^J JJjJI jv^-s^Jl Jij 27x10 ^-U^Jl 

.Jslj ^^L) 30 4J £-U-i*>U tl^pUl jLf>Jl jj» iiiLJl 

<Lj ^*i> oL^- ^Jj <LjL j g CJl iiliaJI Jjjj>tJ <4--i^ m-7 jj ^ J a ll I Jla ^ 

J ./r i II ^ j .J_.jj»jlII IJus 5_«jJ^l_JI 5_jUiJl oL»U ./> II £|j->l iiL^^L 

ojLiVl JLJLu-l ^JlS * g a : I ^i-JJl j-^"^l ^ jia-ll o j-^j (j-^Vj>t-ll 
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2uj^aJ| ^.uluJl CjUUu^JI - Cj^L2lLulJI 



J_Ji J^~^ ^ ^->-L>nJ U-P ^-LSc^o- J ..^ all ^ J .4_J> ^ dills 



SjL-t- ^ (Fiber Optic Detector) ( j J +a~}\ cxJJl ci-ilS' Sjb jl 
J y>^>_ (Optoelectronic Transducer) ^ ./? > ^ j y-£J>\ oils JJU j-p 
4_J;LiJl cjUU> t Lp La jiS\j .ZJiVij^S iSlis 4_JS j_siJl isLkJl 
^jjlj ^5 jLo ^Lxijj * j./?ll jLx-iju-l ^^yLc- L^jjJLaJ dU-L c~~o-^j .<b^./? Jl 

t (PIN Diode) J>j-J^\ (»U-*aJl : ^ H^-Jl tiL-Nl ^ 

(A valance Photodiode - ADP) j g . : 11 ^ j ./? 11 ^pLilJl j»L> ./? )lj 

.(1-5 JS^Jl) 




3jj_^jJI iobiJI oLU^tllj i(PIN Photodiode) io^UI oUU^aJI 1-5 JiLill 

.(LasIRvis J^oi;) (Avalanche Photodiode - ADP) 
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^Js j .,h \\ ^Ia-JLJI jL*_JLl^M ^Js j .,h \\ ^yjljLtJl j»LwaJl j»J->c^_™j 

(oLj^jjjjJl j£j:f> Jl ^LxJLil ^iUs Jj^>cIj j'j-Sj u^J t (_g^./? Jl 
»j vfl U iipLJl 4_JiLiJl oLoU ■/? II JU- j_a L«J>j .iJSLyi' 4iU* ^Ji\ 
^jjLill j»UwaJl jLs ii~~5_Jl oLLkuJl <L^t> y OjljJJlj (LEDs) 

^j-L-i-Lj j-o-f- lij ' tin"" - " ' c - ^*^' ^j-^-d ' j .,<■? II 

j jio jlj tJ-^Vl Jjj-1» (Operating Life) 



^UaU iiMfu-l Jjjw lij tAjjL^iVl 



-Ul 



Ljj-JJl o*>L» j-<JIj * j •/> U 4i^LJl 4_JLiJl oLsLwaJl ^ JL>JI 
4^>-j^Jl iL^jJl j»lJ^L~-l ji^Jl yi <uU t (Laser Transmitters) 
■iSj -° r>\ jLx_^— *>U (P-N junction) 5_JI_lL]| iLv? jJl jl 4_Jl~Jl 

ibiJl f LwJl J~p 2-5 JiCiJl Jj^j 




Jj*ai\ ^'biJI (.UvsJI J** 2-5 JiCill 
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4 2 \a : a (oLij j^SJ^Ij CjLpI ^jsJI) 4JL>«-JLJI ^y^-liLi J ./a a" 
j-U^o ■(_5^^ J J U>c-oJl 4 W . uljj J-rf? j-oJl 4-Ji ^3 CjL>c_JCJ| i > j .,h i 

4 aW; <Jl ^1 J-2jJ ^y>j t (Depletion Region) > j-^Jl 4 S W : ■> 
(Opposite Neutral J_ ^ j_«_Jl 4_ : _J; ^ ^JljU-oJI 3JL^l_>^ > Jl 
<£j * ■ jLJ J-s-^j ci-Ui ^Jjj . Semiconductor Region) 

Sj_J<-v? i— 4-JJl jj^J 4_>- ^j>c_oJl «• jwiJl 4_wo_S' Lo_>J .4^-jLiJl 0 ^jljJl 

4_oL>j-£S\J| oLjr ./? oJl i_i_ls> jJL~a 4jjw2-Jl Q*)\-JL'L~~o-1| jU t I J->- 

jllp 4-rf?Lkjj JJ^jlJI 4™-L~j~ ^—^tJ i-JLp i-Jij-|jJl 

jLlXjNl iilk^i (7jL=~ 4>jUl Cj%iUJ| iJLP ^yilijj .iJUJl otai 
oJu& (_jjJ | _ r J j t (Recombination) otij^^SU^I iU>Jl oIpI 



j»Lw2Jl (_g (Frequency Response) a yJl S_A 
4>jJu t 4Jl*JJI (Photodiode Detector) ^J-iLSJl ^j-aJI ^yLoll 

L^J_a ^wiJ (^yJl 4->- j_oJl ^ 4j>J^k^~oJl j-«Jl ^jJ-P 

Quantum) yS^\ ^ ^LiJl j»U../»Jl 3*LiS' ^i^juj .cLiLCll 
(Electron- oU j j^-J^I - oLpI ^JJl ^-1 jj! ^JLp» L$jL (Efficiency 
(Incident ikSLJl cjU j ^^J^l ^1 4jj-~^= i>JLJl Hole Pairs) 

. ((Electrons) 

h>y>- (Valence Band) jilScJl h>y>- y> j 

j! (^y^-j L» <• 4.?- j_<Jl J-w>^j I jj j-» (Conduction Band) jjJl 

.4_^>-j^J| Jljls^l CJilxix^i JUu«JU^*>\J AjjJj^J} (jajjJLi^ll JLi-«jij 
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Jj«j>o la t Jil i>- j^Jl jS- SjJi j^ dUij t J jJs! 4^j- y> 



k_^J 4jS! t^Uij J^-^! V<-^ jv-j^-vaJl o\ 

^^waJl <^^' j»U>-/?Jl tLvij-vij i (Signal Current) SjLiMl 

i-Jj>-|j <\^JS yjs AJJJ fcjJl 4-JSj yfl )l <LjLjJl CjLaLo yfl 11 jJ JJ t *>li»j) 

oLJj jJl5sJ| ( j^o <t^>tjLJl *-Lstf jwiJlj t (c- as\ ,,h : ll J^L*- jj-" ^j^jU 

4j>oUl cl .A j . All J tJUlX-xNl jl$>J <Ujl^>Jl frUgj ./?llj t ^J>r ;h qJl 

Jj./?>JJ <uj*>\Jl t f-V*0j./>\\j SjLiNl «i™jJlj t^i^uJl jLJl /^o 

^ISlI Jj^aJI fL*a)l 1-2-5 

t j» L>olj IjLj J-I^j i JL«Jl — t_ j^Jl ^jLill j»UwaJl jl L«-> 

t_~^LLa j_J> <Ju<_>j; ^.JU-^ j»Lw2-ll IJl^J jl tJaiLJl f. j ,,^> II 
jl ^ ^J^l io-~Jl jl .^jwa-Jl c^JJl ol a ;; W" ^ j»|JLk^*>U 
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jl ^-~>^j tiiiJJj t L>-jli>- IjLj ^xxj y cjU jJJI ^ I ^~S 

io^Jl U!j .Lais' IjLJ jJ^J Ijl>- aJIp aI^juJI Sj^vaJl 4aliaJl j^SJ 
IJip- It. la i 4_L<->cJ ^ylil j»Lw2-!l iJLgJ 4l~kJl iLL^L^I ^^43 

,S>-\j J j& ji~S\J olj^O ^jA S>^J C~~>cJ 

t JSLlJI oJla ^jIp t_JiiJJ ^pj-s^Jl ^*>LJl j»Lw2Jl (»-w JiJ 



4-JLJL>Jl 4JLJ3JI 



^JJj Lo_S . 3 j— ^S 



4»1;'.« <L»-Lv>uo 



: a . W !l j (Lightly Doped) L->JLliJl ii^ij- (Intrinsic Layer) 



1 j^uJ i . >j ./?'Jl 4JLLax» jl ^^jy L t k-.t^ll ^jlL^S «u?-j^Jlj 4JLJI 

4 aW'. <Jl t j^j ^JLi oJjLx^ <uiiLs i_j j ./?'Jl 4 aW'. a jl .CjL jjLII ^ few 
. (P-Region) iL>-j^Jl iikuJlj t(N-Region) 4JLJI 

i 4^/Lii jj| 4jjji ^y> j»L> ./? 1| ^jjj 4^JUL>Jl 4a.Wll j^wi jl 

<_rH iS^^t ^° ' 1 - J j-vijJl 4 a La '. oJ ( _ 5 -si> jJ«-il ^la Soil <L~L~« t j_« -AjJjj 
4 a La : a (Switching Speed) J^Jl^Jl kt-j^Ji ( _ rs <aiS/l JL>Jl SiLj 
ScLiSCJl l _j^-jL^ jLj ^LiJ dJJj ^ ■ j jj j-*^ >— '-W 

>t y j./?ll ^^31 j»L> ./?ll iLo 3—5 J^SLiJl ^vi^jj . J^via! <Ip j** 

/ / 



4JL- i 



t 



1 



Vt 1 1 *»* MHIIMiili t 1 ** M **t t*l tiiiViV 



JjSi±J\ Jj*al\ J*tel\ flwJI iJJ 3-5 JSLiJI 
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Ajj^wJI ioj^aJl AJbiJl oULwaJl 2-2-5 

^pj-sidl jaLwaJl <U^LvaJO>l iSjrT Oyjji J-^ ^J^-i 

Jj_3JJL> 0jjJ_j c JjJlSsJ^I I jJsjJl l ^jja Sj>~\j ^JJ "^"^ 

4_Jl_o oLaLo ^3 ll Lalj .Lw>-jL>Jl SjIjJI ^ J^lj jj j^S^i 
^LiiJl j»Uw2-il J-oJooj .^y^-jLiJl jLJl ^bljj JULj 1 4jj>c^iJl 

j»J-la_v2j L^-iJ tl~~>o I o <L>-jjJ <C>t-jLil C->*>\_aU- ^j^JJ (_£jJL!l 

.aJIp jL^jl ^^"^ dMSlJ 

t^jj^-Jl ^SliiJl j»U>-vaJl ^ J-*^ iJUJl J-J<-^Jl ji jl 

^jLill j»L> .,>?ll ^Cj>hjj .j»UwaJl J JLsi> jw=> cipL^idJ <bjL»JuJl 

iJle- JU^j a ji J^JL>cJ CjLJ jJJl r^jt SJUJLp CjUj> Jj j^LJl~J| 

(Avalanche jj g . : ll ./? - i^^SLo (Highfield Strength) 
j»LwaJl Ja^-o ^ jwiJl ^Sliiil j»L»waJl J^"-^ • Multiplication) 
cJi '(Breakdown Mode) (_gjL^^I Ja«Jl jl ^jj^dl ^biJl 

oJu& J jw»j ^Lj^Jl JU^JI J (Carriers) o*>UL>Jl £jL~J 
(Impact ^J-v j-jb Lf-L» g-U^ i^ 1 -^ 5 j-s-^-Vl 

- ^1 j jl j-* j_i_S"l iJ_p dJUS j-o J-L^jj . Ionization) 

^JiJ-b JiLlj jvJ^Al^ ^Jl l (Electron-Hole Pairs) Jj^lSJ^I 

.^jLII jj>i\ jLJl (Internally Amplify) 

i*~Jl _ t_™£Jl jU toMiUl JL-j^ 4~»jJl o^jJl JjI_}j 

lJLS' <u5^J j t LjU < _ 5 i ? j (Gain-Bandwidth Product) ^LJl i-^ j-Jl 

t(Nanowatt) JsljjJbJl (jUaJ ^ywi ,^1 aj^^aJI aSLUI Jj_p=xl 
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(Guard <LSIj ^jS^l^Jj .jJ ^U^Jl j^o ^Jlp! oIjj ajlpj 

U5 t (Edge Breakdown) iiU>JJ jL^jl J j-/?-^ J j}>^ Ring) 

j»Jj>cJU~jj .^W ... ll ( _ 5 J-£- 4j_oJ^>c_a 'U-S'Ip CjULJs j j-^-k JL>o L^J^ 

.SL^JaJl <U?-j^J| Jl^ja^U j»JL>c^™J jaj^jU^Jl Ulj t «-Ij^>j>JI 
4_JLiJl oL=U_^aJl (Non-Linearity) I ■ W W^j ^^Jl ^Jlp 

i_ipLviJl J^*^" J^"' Cr° J^' (Operating Voltage) J^<-iJ <LJ ji 

.JL>Jl (Multiplication) 

^SLLJl AJj^aJl SJhill oULwall 3-2-5 

jj<w5 i_™~jj) oJlA <Lj j^LJ_«Jl <Lj j .,h ll <LjljJiJl CjLsLo 11 il)J 

jLjJI i>^LJl 4 ^ a-kJuJl >Ui>j ./? ll j t (Capacitance) I^jl*-^ 
^yjc^sS j»lJjk^*>0 i-— L^j t(Dark Current Noise) ^jijLoJl 

. (Optical Receiver) iSj-^. 




r//////////////////////////////////////////// 
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(Silicon ^j-SLL-Jl i>-j^Jl ^Js jS- jU tjU- ^^Jlp j 
oJu& (Absorption Rate) ^Lva^^l Jjuw <>» Band Gap) 
<Lj> jwiJl <i-J j-S\_J_„Jl 4_j>LllJI cjl_aL> II ola ^jJLJLij t oL^LwaJl 

Jljial OlP Silt- j»Jj^„j ((^jj^Jl ^jjjiLLJl j»UwaJl 4iVj>yi>) 

.Ja5i ^ ^jlJ 900j 800 ^ ^-jl 5~>- j» 

j_ s aJ| j_SLJ_~Jl ^jLllII j»L<waJl <c_~j 4—5 J^Ss-JLlI j g fe^j 
(P-Layer) <L?-j_<Jl ^S.WII »j,/?ll jj y> Jjlpj .oL_™>Jl jj g ; "l 

t j^- jV^-Ul JjLlJl J j ./?■>■ ^w<J j j^sJ_vJl ol 4 a. W 1 4~«_>t_<jl) 

^ ^ (Carrier Pairs) oMsUl ^1 j jl Jwaiii tC^li^J^I 

(N- iJLJl <i-£>Jl jj>J oUj ^xSCJ^I Ji-AiJ ^-~^) 1 j-^Jl *> 3 ^ '• a 
. (P-Side) l~>- y>S\ i^>J| j^>J i_jjii]| Ul tSide) 

aJj^oJI iobiJl ^JL^>Jl cl«U^ 4-2-5 

oLS j-<Jlj j» j-JLo __ r >Jl if- j'. <Jl cj*>Ivs j^Jl oL-i! ^JJ^^J 
.^jJU 1500j 1300 £_Lj i~>-y> Jlj-M Jl^o li^Li^Jl ^^Vl 

lilli 1 100 Jl L^JjJaj Jj J-^ ^^ii^-" 

.(JjSLLJI iiUaJl JUa: 

^ y&UaJl) oULwill ^>Jl I-*-* ^ ^yl^l ^Lo-vaJl i- il^JJ 
<uLl^u ilab-c^Jl j^Jl j» j-jLa j^JLi a SiL> t j_« 1 (5—5 J>S\JLll 

k_™~J ... 1 1 (_^JlP ^XXj j_a 4_JL^ <\Jw?JJ I 4 W .t '■ a 4_JL^ ijlj 

jl . (Ion Implantation) CjL_jj_>^l (Diffusion) jl i^_J^I 

t j^i ^bjj t ^LSoo'AJ ^JLa jj^U— Jl J_™51 SiLa t j_« **>Us> JLo_*ju-I 
. t_y^l j»lwsJl i JLgJ (Quantum Efficiency) o j^£Jl aJipUJI 
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^j^aJl ^UiJI pjOjSfl f^JU> JLAJjj ^Lwf 5-2-5 

<Lo j ./? II ioLllll j» j_Jla j->Jl CjLoLxwS (_g^-l jLj t Ji>Jl «• j— ~J 
I 4-jLxJl S-Lsi 1 j ./> II <• i— 4-JaJl 4 a W '. a L^Jl«-P Jl>sj li j-~9 

4~SLaL>jJl 4ijl»_Jlj t (Low Responsiveness) ivai>^Jl Ll^x-^lj 
oL^Lo-v? j>J_>^_™J t » q i g lj . (Dynamic Impedance) 

SjJi j! ^ (InGaAs) ^Jj^l (»^Lp oLLw? 

a ■/? i J-aj (Noise Equivalent Power) 4jilSUJl *Ui> j-vaJl 
t j_« ^5 jwiJl j^LxiJl j» j^jUs j->=Jl j»Lo-sf ilsLSLoJl *-Lsi> j ./? ll SjJJ 
cjUL~« t j>= j .,h ll jb<-iju^l t j» j»L«waJl l-i-* jjSloj L> 1 jv>cj>Jl 



Jl pIjJI 3-5 



S^il^a cj*)^^^! ^ JU-JI Lo-S'j t 4-oj./?ll c->*>LJLu~<Jl jl 

t (Analog) ^JuLjJIj (Digital) ( _ s *i J Jl t >^ p j J ^' * > ^-; 

.(J^~~Jl jLg^-Jl kiili ju^«jj) ^y>2 J\ j\ ^Uxll 



239 



Jb'Udl ( j J ^\ Lg iAi\ Jii Jl 1-3-5 

_ ^1 _ jLJ J^>^o5 J-oj«j (Operational Amplifier) J-J<-U j»j*w2» 
.(6-5 J^SLiJl) (Current-to- Voltage Amplifier) 4_jJ ji 

SjLp iJUl j^Jl U!j . (mv) cJ ji ^yLJl iJLkj ^ywi <LJ 
(Operational Voltage J^i-^jJl 4_jJ ji ^J-^J^ ^W.,.,. 4_Ju>_p j-t- 
£-j->Jl jJL™« ^Jl SjLi^l (_g jJL~^> '-^4-;J -Amplification) 

jikJl (Output Level) 




^^LiUj (fjj^ai i_iJ) (Jjs^a 6-5 JX^JI 

L? «i ^Jl ^ j^aJl L f^\ JJc~~<J\ 2-3-5 

ji jjUL> ^ 4JLLJI iL^ j^Jl 5_>jUl 4_jJ jiJl Jli^iJ iS y>i 
I aJkJ a^woJ j ^j-=^ 0 jL^.} dJUi j^o '(Voltage Comparator) 

JbUsNl ^ jJL~» Jj-L^ jl -^-dj— (Rise Time) ^ j-fJ j-aj oli 



240 



J^ 1 cr° r- 



-i_ t (Trigger Level Adjustment) 



JjJLjJLj jjULJl Lfci j»j-4j (<LJljL«-lJI SjLiMl (^^Jlp S.>j->-j_«) 
ijJl S (Symmetry) ^JiLJ j»UsJL>L> Lo t (Switch) 




ij ^^wj AAA AAA ^' J ^ e ** - '^ ' 

+vcc— AA/V Wv — i 



^^oij J Lnr ... » l jl^- 7-5 ^JSw 



J jS jJ jj—Jl oM}-^ j ' (Coaxial Cables) j 5j_>^l« o*>L>L£_L! oli j ° 

. l jSCil lil L^—i; isjJL. iJuaVl SjUi^M jJ_^ 5il*)l dilij t (Protocol Converters) 



oUSM oU^a. 4-5 

jLioL JliiJl SJLLaJI Aj^wa-Jl i_sLJS/l j! j^o jt-^jJl ^Jlp 

j (Long-Haul Cables) SJLj<JI oliL^Jl i±~JJ j»JLk^J ^Jl 
cjIj j^Li j! Ij (Regenerators) oIjJ j_« ^1 ^t^J t jl_>eJl JL>_p! 
-5 JSLiJl) ^jji JSLiu BjUMl J^4 ^ dUS j (Repeaters) 

.(8 

SjLi^l Jjj_>tj c^j-^^ <LoL*Jl yLSU^l olj j-SLoJl 
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ib<j jv-j ^yj i ((Regenerator) BjLi^l jlJ jL$-=r ik-*ljj) 
JSLi Jip ^1 (Laser Transmitter) J— j-» j>I^^L; LfJL>-jJ 

j\ I j tloO>J jl U5 tJL.j)fl aJujJ (Bit Rate) Cj Jjjw ^1 
! jUJl JL^I J _^ JolSCl jlS lil dUS 



SjLl)II 
iUljJi 








JLJix-Vl 

















^j^)!! ijj 8-S JiCiJI 

^j^JJl ^Jr*A»l\ j j£i<J\ 1-4-5 

5jL-iNl -L_J j-J j! (Repeater) jj-SL^-Jl LJ—Ji j jl 

Jl L^Jujj>oj Aj^-rfzJl 3 jL-i^l JLi^~-l ,_y> a-^L-^I (Regenerator) 
L^Ju^>oj cjU jJjt«Jl (jJ SiLp^ jl) jv_j>c-^2j j-^J ' ^l" 1 SjLiJ 
jl j^Jl jL^r Jl i*-UJl 

Jj Ajj .,r> . \\ ojLi^i/l JLiLs Jv2-j LaJJLP BjL.i^/1 J_J jj JL_*_« 

J^ol jj<JI j» iJip Jlp dUi -1*^j<jj . (Critical Level) ^>Jl ^~~Jl 
Xj>- j-a J jJs j i (Transmitter Source) j-oJl jJ ^ <>Jl £jJ J^_a 
Jjj<^j ti—iJJl ^J j t (Transmitter Wavelength) ^^-j^Jl J^Ul 
j» 4~L~<Jl oU>^< jl£»Lj . (Transmission Rate) JL-j^I 

oL_ji-j ^y>j5 jl (Tellurite) c~>j^JcJl jl (Flouride) JUjjJuaJl Silo 
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JJlj! ^ t (British Telecom) piLJLj (ji^jj-j ^j-* 1 ^-"^ 

iajlj ^jJlp (Experimental Laser Amplifier Repeater) lSjJ^ 
(Telephone caJL* ^^Jl Jlj J ./? j ^jl^ j-L^ 120 <J <^-^ 
Ulva^ jvJwi-oJl IJla jLS'j .jJcJ ioJU J j-i Exchange) 
(Incoming oiLiJl iva-Jl jLi^—l I^jlaJs j UL/» jj> 4^_i oL-JLp 
"Uix^io <a J j» j-Ajj ' Jlp-lj i— S jJ» JlXp jJ-J-Jl * jwi Pulse) 

l»->waJ (^jJl (Traveling Wave Tube) o- ^Jl Jliejl > jJ! 

IJla h\ j . (Microwave Radio) 5->j_ol jJl 4_>j ^.SL-oJl c>L>- j_<Jl 
oli ^JUai^o SJUJLp CjL^lJ ^-Jt yaj ^Jlp jili jlfJjJl jl jLjLs-Vl 
<upl*i<Jl ijJL; j»|jj^»L dUij tJi?-lj jl ^ 4xk>t>j "^_y^ OliJjJ 
. (Wave Division Multiplexing - WDM) i^Jl J jJs 



(Double Channel Planar j-^LS 4~jlJI i_i-Lt^o h>- 3l_Li jj_J 
j _^SL» 500 ^Ij^o <J jj» jJlHj t Buried Heterostructure Laser) 
4_>-j SjJi ( j^2_JjjjJ dUSj t ^LSsjo*^ 4_xJLi SiLo_i ( _ 5 J-la-« lij 

(Amplifier Gain) j^^Jl l_™5" L.I .(SjuJI ^ 0.08 ^Jlj^~ 
AjjjJ jjj ^ SjLp j^i JL-j^I jlf>- Lai . J-^~"i 17 ^jL-ls 
J jJa ojlp <«i~jj <■ (Distributed Feedback Laser) iej _yo> a^L>J jl 
2 ^j^i Ajjji Ulj t (^ojJU 1500 jiAjj^L* 1.5 (_gjL«j ,_yr j-^ 
SjL^p jl5 JLii J^JLu~«Jl <l™jJL Lalj . j a .,>•?] I c~>o J™xi 
. (P1N-FET) ioMi iiv? j J™^ yJL ^SC>JJ y 



243 



^j~>jj)l\j SJa^iuJl k-^JJl oUA^ia 2—4—5 

(Erbium- <oL>_> 4W,t'.<Jl A^iJJl c>l«jw2-<Jl l^l>J La _pS\ 

1550 ^j-" J j-k Jl^ iJo>l*Jl Doped Fiber Amplifier - EDFA) 



.(9-5 JSLUI) 



SjLl)II 



.jZ* jjU 980 (_5jL™j ^y>- y> J ^Js jllp (jjJJl 4W.^1^j) aJ^J> ^ y>- (_g JJl 

j> jJJ Lo-S' t ^_>r yfl Ul La . .t : : . (Pump Laser) ^LaJI jj-JJl 

jj ^ J_^p djL*-J^I j-J^ij (Incoming Signals) 4_Li~I.JL!l oljLiNl 

(Rapid Exponential Growth of oUjJ jJJJ 

(Bragg Grating) £-1^ j»JLk^~J j . Ja-iJuJl i_ LJJl ^ Photons) 

. (Wave Division Multiplexing - WDM) i>-^Jl J^ja 



^ JaJu^Jl Jjjjloil k_jjJ oUA^is 3—4—5 

(Flat ^Ai ... a cjLIs IS Lwv-S' cjLo^>t ./? <Jl ^jjJl IJla j g fe^ 
(Equalizer iH_*_«JJ jLfjf ^1 aL?-1_>J| jjj Spectral Gain) 
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4_oJaJ! ^ c^JJ^s^l Lo ISI ij^zS <^>\y^ I4JJ 1*5 t System) 
p\ J>\ <cu_i J^" Jls> Jj-a>JI jliCVl SI .(WDM) 

(Power SjJi gjL j (SjLj^JI 4-«_Jjl ubwi 10000 ^1) J~~o 40 
_L__p j-L^I j! 100 mW jJLJJ (dBm - SjJ 5Jl^ j) Output) 
4_>l Lo_ij tj»j_ojj^l 3iLo_i 4 W .t '. oJl 4_^LJJl cjLo->t oJl JLo_»jl^I 
^y^-j^o J jJ» oip (Er 3 + ) j^^j^I oUjjJ J;i>^ jlS0>^L 

^Jil jl^p ojJjJl Jiii jj-S^j ^jJI i^-j_<Jl yLajJU 1540 
( _ s 1p Sjjli ISLLJl y Sp ^LaJI ^iUVl jjLw ^ J 

<L-Jlp CjL>->r yfl ^ J-° ^ OljLi^l p^jr ygj 

.(<>•> J^Jl 

^ L^JLji ipj^o tja^jj^^/l BiUJ <u_^_<Jl Sj~<Jlj 

iwi-J <LpLl^ J-lp J g — ' k- .t: : ll ^Jl<>_p J^<->tJ Lo tlSLJ_~Jl SiLo 

.l£JUl 

^j^j^j^IL Jx«i l cJI c^j^iLill k-jiJ oUA^i 4—4—5 

jjLo jJU 80 ^Ij^j jJJJ (Ultra-Broad Gain Bandwidth) ^ ^jJl 

J jJa ^-^JLLi 4_a.pl ./? <J| 4-^ b il CjI jJLaJI .>J_p J-jIJj 4__jlS\-a^ 

. (Wavelength Division Multiplexing) i>- _^Jl 

^j^ojij^jLJL JsuilaJl JbjjJlaJl cflJ 5—4—5 

1 jia jjU 1310 ^y*- j» J jJs jllp J^>-*j oLj jfe'. <Jl < bico j! L>j 

ip^J_s_2_Jl cJLJ'.'lj (PDFFA) |> j^ui j^jUIj Ja-iJuJl (JJUjjJuJl 
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P^jlsI^JI AjjjJls j\ (Zirconium Fluoride) ^^-Jj-SjjJl Jbj jli j^o 
^ IjlpI j ^U-^-™" W-^ 0 1 t j^l 3 (Hafnium Fluoride) 

aJU<9j^JI <lJ> iJj^oJl oU^yioJl 6-4-5 

<Oa_Jsj ci-pLsAj LJL?- OjjjJaJ (_Jjj>cj JUJL?- pj>r < J-*J 

j-SCJ j (Fiber Optic Amplifier - FOA) ^j..s>.S\ cAJJl ^iwi-o 
.(^jjJJl ^yblJl j»UwaJl Ji» (Integrated Circuit) iLl5o> Sjta 



(Optical ^ j .<? II J-jji— «Jl jLfj- j-* J ./? a 11 IJL» ^ LJ_L^J 

LLLlm^JI ^ljj"^l IjJj^Jj L>J> tojil^uJl o*>L-iL~— — «Jl jJlj ' Receiver) 

°J-£>-l Jajj <ui-5 ^j£> <L>J^>*^~3 ^iLJl J all Lalj . 1 m-?^ <L*iJ_!l oU^r .,,-7 oJJ 
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a 



J^pij ^jj.,^>'j ^S^J^fl <L>-j^JI J-^- 1 J " l _ ? ^- f> <UjI~J! Jj.,i-7aJl y l^JJsl 




(Optical Oj ./? . W cjU j-i-oJl j (Connectors) o*>Ls^ j_oJl jl 
iSL_jL> ^^../a-Jl i— AJJl Jw=>j L^J*>Vi>- yo ^Li JjL~-j ^y* Couplers) 

4^J_Js>jJl 4^l_Jl j! yo y^ j-^' cA^J •^ L d' i£ ^W-JJ "J-^""^' 
Vl t 4-JSl_> _y-SJl L* ^jUaJu 4 g ■ Cj*>\_v2 j^JI oJl^J ^y-jLiJl j g b <Jlj 

Sj-il_w« 4.J ^JL cl^>o ^-J» ./? 11 i_iJJ I j5^-«J isjJl 4_JLp Syg->-l L^_j| 
(_£jJJtJl Uj 50 Jl i— iJ t_J y^^^- jl Uuj j-aJI ./? a JjULo 

i jA-L-j ^./^a" t_JJl "i^S jj> jli t JaJLs 0.002 y& 

.Sjl^I jJl <ws jJl yo i aJ *y L> t 



0*>U? yjl 1-6 

y~J C— 9j-<s (H-*^ J-* jW^"" '* _ '^ J l-S j-v2-Jl I— jLJJI J^V ^-Sj-*-J 
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.(1-6 ^>Vl !j*>-Vl j! i<i>Vl SUUJI 

(Short Data Ij^asS I Jajl j J-v jJ J^'- 5 

. Links) 

(Local aJl^JI ^SW'.^Jl ol5L-ij Sj^-^l ^ ^^Jl ^Ja-Jl 

. Area Networks - LANs) 
oljLi^l <L>- y (Patch Panels) Jw?jJl oL^jJ J_u> 

Sj^>-!j ^JLJ^II t—sl^Jal jjlp Bij^-j^Jl jj-j Jw jJJ 

Sj^>-!j iS' ^>cJLoJl jjJLojJI cjIj_w«LS' jj— > c^9j_oJl J^v jJl 

.i^j^Jl ^j^>cJIj i^ljjJl ay^>-\ j\ t aJj^>j>c^>JI ^J-^wJl 

. <l!j^>J>t«Jl 4j^5s-~j«J| oj^-'ill 




£J iS' j_i i»Jij) o^LSCJI oL-S ^j^aJI i_n,,.UI o^Cj _j^> ( _ y U 3Ai>l 1-6 Jiv-iJI 

(Corning Cable Systems GmbH iH-Vl ijift 
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Jb^9 pla^L.' 1 — 1 — 6 

jLS\-oJ iSljLA djSij jlj t a ->eJLa J-isj t 4JLJLa 4_JL> lij t ^^>njJl 

(Repeated j ^SUJl J-^s jJl iJ_o^ Ji*j JlaaJI j^o ( j^ j< -; oibc— I 
(5^s<aJl L_iJJl o*>Li y> j! Lvij! j-oj • Mating) 

.JiiJl <L«J> ojljj jji ol y> 

( J*i»j*Jl si^j- 2—1—6 

1 i_a_JJl £jJ JJL« SJLp Jwol j-P ^^-^ Cj*>LvS j-oJl Si js~ JLoJLxJ 
t (Fiber Asymmetry) l_ AJJl n—iJJl ^^^JaS J-*^j 
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J^Sj^Jl tjybjZ 3 — 1—6 

.^^j dJJi ^ j£\ JiVl oM^j^Jl j> JiiJl j! VI iJb-lj 

^iU^I {ja £jj Jl * p £^1 JlaaII 4j ^jlfJ CJ*>U^ J-oJl JloI jl 

^ j! t Jl L_iJ j» ^rj^l * j- All ,jA*j tj\ (Mated Pair) 



ci-JJl £jJ j_A J^j^JI e-lit ^ jJj-oJl ^Vl J^L^Jl J 

4Ji^*>lll j t (Eccentricity of the Core) k_JJl j»Jip j t ^liS j 

i>JLJl io^Jl J^ljjJl j . (Lateral Alignment) ^JliiwVl J 
: Ju Lo Jlp ti^jUJlj iJlJJl tCjUlJiiJl 

.(Overlap of Fiber Cores) tiUVl ^Ul Ji-lJG • 

. (Alignment of Fiber Axes) c-iJJl jjL>^> dv=> • 

. (Fiber Numerical Aperture) iiJjJl i_ iJJl • 

.ciJJl jl >! ju* ^ISUjVI • 
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( j-^-J> Uj^ ^ ( _ r ~J > JJl jl - (Concentricity) jil _^i!l • 

J^SLlJl (_gjl ./? __> k_JJl jl - (Elepticity) Ljj^LJlaNI • 

. (Oval-Shaped) 
(Numerical Aperture Mismatch) ipJuJl 4>=^jJl J^Uaj j»Jig- • 

J_JLl~~<>Jl L_aJUl i J y J->> j^Jl i_ aJJl ' J tiUi ^-^j — 

a .,/> " j»L>t^! t_S*>ljLi~l j! t(^JaJl_i J^j>cjJl ojjJ t j-«_ s i>) 

.(Ifsi* ^ ^iLNl *->U^ jiJl U) ^iUVl 

jl - (Lateral Alignment) ^—^JL^Jl > aV a W ^»Vl • 

.^.'a.,/>"S\ Ji^li lSJ^ J^™- 1 j a -/fa C—~J Cj*>W' j^JI 
- (End Separation) i_il ^Js^l J-*a_s • 
jj&j i J J "ill .jj-Jol ^JLLaJ JjJw' o jj>t_ij 1 g ./? «_i t j-P <U j ./? a <JI 
j-o ^-^j <• (Frensel Reflection) J—J ji iJ-^-o ^LiLoJ^I 
tSjj>ciJl ^ jL~5oMl J_oL>oij c iJJl ^ jL~SoNl J-*!-*-" 
j^i ^yliJl JJLaJl U!j .^1 jj& ^-1 ji ^e- SjLp SiU> S j>*ji\\ oJla j j^jj 
^Sj M JUJI oli A>LjVl j! diiij aJUi- JLii 

J y^i ^ J-~-^ (Acceptance Cone) J j-JL)l is j tj-* 1 -"^ 

(JjLklLl ibLj ojLo JU-xJU-l j! ^ jJl ^jJlpj .jj-Nl i— aJJl t_J 
(Frensel J™J JLii ,j^AJ6 <_^p JLpL~j (Liquid Matching Fluid) 
£«j>J iJlSU^ ^JJij t-L^j SiUJl oJu& JU>jc~-I j! (.Loss) 

.JJs j^Jl jLJJl 
j j-S^J j! >o - (Angular Separation) (_£jljJl J ./> a !l • 
.cJJJl .Jl >l Jlp 
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(Surface Finish) ... ll JJL/s • 



^JUl AiiJ! jj> Jijjl -5_J (Insertion Loss) JU-o)h juu o[ :*Ji>-">U 

o/>l*sj*Jl ^l^jl 4-1-6 

.1-6 JjJbJl y&Ua jJ& t iJLft 

(SMA) iJUiJI ^jJlSJl J->^» 1-4-1-6 

*l^4 2-6 JSLjJl _ H JL L? .oVl ^ VU*i-l ^IjjVl ^ 



tlio 



|JLS»- jJi 



<_iJul JJu. 



(C) 



(Sub Multiple Assembly - SMA) ^liJI jJbcJI g*»^JI ji J^JI 2-6 JiLiJI 
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CJ%^> £j y\ 1-6 JjJt>JI 









62.5) iUj'Vl aJUl. 




(0.8) 0.3 


(0.5) 0.3 


ST PC Compatible 




(0.7) 0.3 




J- 


(1.8) 0.8 


SMA 9 ° 5/9 ^^^^^^^^^ 




(1.0) 0.5 


Mini BNC 


(1.3) 0.7 


(1.4) 0.7 


Biconic 


(0.5) 0.3 


(0.9) 0.4 


FC PC 


(0.5) 0.3 


(0.9) 0.4 


D4 PC 
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(ST) JiaJlj C,,frll Cj^ja 2-4-1-6 

^Uuc-xlj U- £-1 jJ^I ^iSl ^ jj& o*>Ui j^Jl y^t <1>1 
(AT&T) ISjJ^ Oj3_W Jls j . (4-6 j 3-6 JJLlJl) I-La L^»jh. ^ 
i^LLJl oVUaiVl ^ fl-uk^^U ST Jjl-UIj c~~JlJI o^Uij^ 
Is- ^jjJ ill ik— l^j L_iJJl ^jit- J^?j^JI IIa c—Lj iA-SU— Mil j 
^ 20) Jj>-Ij J~— a y JiL> (ST) J-v?j-« J-ii j-J-kj .J-i«j ^ 
jl t (Alignment Sleeve) ow> j jLL* ^Jl ^ 4-il Lo-S' <■ (iL»Jl 

(Anti - « jljjjJJ ^Jl_a isUi>J j-o-sAjj .4_g_>l_JLa ^ jJ^I oj-f^-l 
jljjJLlL; cjIJj ^Jl L^-~4j ikUl ^1 lJU^I Sj Rotation Tab) 
.IxjUj lJb~ j^i tljl y) yfflj Lo Cj*>Lrf? j^Jl iijLLa 1 g .<> (_g j->^j S 
Si IsLoJ^I iJ_«JL« ^JLJVl jJ *>ISU (ST) o*>L^ j-» ji\ jsJj 

1 




j^jij c~ai 3-6 jiLtJi 
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y^j—oivJI 3s-_jJ y L ^J> 3Ji>1 5-6 JiCiJI 

^ SjU (5-6 JSLlJl) c~iJl (SMA) o">Ui j» ^ J^c~J 
(Bayonet cJjjL; JjiS oli (ST) o*>tsi U! t ^pL./?J1 oU~JaJl 
^jj-^o^Jl oUL> oLSLj. ol-V ^ VL-*i~.l jiS^\ LS $i Locking) 

. (Computer Data Networks) 
iyUl tiJUl o%^>j» 3-4-1-6 

^jjjLoJl J^l*_<Jl i— iJ J-i> j-a (^^^ ^Lt» 6-6 J^SLiJl j g 
j! I ^ . .,h icJl j! ( ja2j«JI J*>L>- t j^i ( j-uLiJLi d-LL~Jl J^?j_> 
_ j _^£Jl iiUa JJLj dJLLJl J-vf^j LaJLlp j . (Crimping) J-^sAJI 
j jLSJ SJ Jl_o_x^_~-L) (Optoelectronic Transducer) ^ ./? ■ 
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ciJJl il^L-I oLS _y ip^^ (STC) iSp c^l t^LJl 

oli jJL^Jjj 3iL>_j ii-L*-o t(Twin Fibers) 

«-L^Jj ' j-j 2000 _> jJLaj J^^>o olij iIjl?- 4 ./? a ->t-La 
i^j^kJl £_^_J| £L*_^Jl o*>L^?j_a_; ci_JJl (Termination) 
^"%JS I 0 Jl^J jl . (Hermaphroditic Expanded Beam Connectors) 
JjJaj ls>- y> ^Jlp 4 dB/km ^y> JJL jJ-aj LJlS' l-Lii o*>Lsi j^Jl j 
31 -i^lj jJl^ iJ jJs dJIL- jjj jl LoS .^-ajJU 1300 

d-LL-Jl (v-^^ c iwajj t ojj ^-jj ^jJl J- 5 ^-*-; IjL»j t Lai j-t- j-L^ 

Lo_^ij 7 — 6 J^SL^xJl j-^Jajj .^^L^cJl ^3 J^o-xJL^oJl j^j>c_oJ| JU>tJLa 




(STC iaJLaj) i^j^aJI i_iJJI £^>=J ij^-ij^JI ijJI 7-6 JiLiJI 

oJLa JaJiJj . 1 g a . b '. " ■ g . .. T 1 j CjLw-JIj<J| 4_>Lo^»J oJliLj t I J ./? U 
(Anti- Reflective ^ISLxJ^LJ aUa^o J_i j *LU<-> oL-JbJl j Jiil _^Jl 
Jb^ j . (Crosstalk) Jl j../?Jl ( _ > 1jj-1xJI j oUI JiiJl ( _ ; /2Ji£j Film) 
iLJi jljj Oyjsjuj L|J|jl^I jLd^L <sJU t J^Lio oJiUl ^LJl 
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J_Js j-«Jl ^jl^ (Bulkhead Connector) j^-U>Jl J^i j-<Jl a~L; 

Jl_o_3<^_^l_) Jwsi j_aJl 4_J jj j-SL^jj (Free Connector) j_>Jl 
(Carbon Fiber-Loaded A-Jjj^iJl i_sLJbU ioJLkUl oLjj^^SLJ jJl 
l^As^ju> j j4^Jl ^JIj JUi> oil ajU^ t jc- a ^ ^ ^ J Polycarbonate) 

tiUftfl ^ o%> r 4-4-1-6 

^jUI jj^AjJl I— '*>^> (Insertion Loss) JU-iVl 



>u j ^SLo 900 




ciJ (8-6 JSLiJl ( _ s s) J^Jl j^-^i 

j»l b. il lJu& jl .Sij^Jl i}-~^yj (Pre-Assembled Fiber End) 

.^y^-jUJl j ^li-ljdl JUjc— *>U ^LJl (Connectorized Riser Cables) 
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.t_~S'_yJl J^-~j (k-l jljJVL SijjLJl ^iU^AJ 




(ii}L»Sll ioJaiSl i*JL2j i*Jl£j) iL«_j<JI 3ji_j^j>JI olJbJUJI O^LIS' 9-6 JiCiJI 

Jl) JjIS" JUwc-L *j*aJl j Jlji&\ jLJl j 5-4-1-6 

(Male and Female D-Sub g j 5 'A j ^ Si (D-Sub) £j ', 

il^L-Vl JL_*jl~-*>U iib^o *lj-=rl j^wi^ Connectors) 

.(10-6 S-S^^l 
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Jul JjlS" JU-c-L j Jlji&\ jUI JUjI 10-6 JiLiJI 

^ULj . (Male Connectors) i^AJl o*>L^j^JI ^ isLkJl oMSU 
.Jj^^^aJl (jUVl ik~*l_jj JJLLJl ^-P CjUjLtJl J~»y 

-La j»|JL>tJL^I o^Ljj JLLp <wL>t->j 

(Plug-In Optical Fiber jj-jIS <_p iSt^. I — *^ ^b<" JL*j<jl^I 
(RS232) pUkj jU t JUJI J™- Jlpj .(11-6 J^JJl) Interface) 
JJ^IjlJJ <wi ^-a; t 3Jb<J JiLoJ 4™^U>o iS*>Lv*! (_g^x>o (_gJUl 
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^k-Jl j! VI .'*>Ui dJ">L-^l J^W ilj ISI (Interference) 

j! jviS 5j*>VsJ) j»UaJl IJl* SjjLj ^jip jlpL- (_5^jJI cAJJ ( _ s i ; Jl 
iilsCJl ^^ii?- ( _^Jic- ojlpL- (Multiplexing) ii^UiJl jl .( JS\ 




. (Interfaces and Buses) o^UJ l _ s ^JI Jl 11-6 JsLtJI 

jU t J^iJLj .(RS 485) fUk; Jlp Uul dJUi J-kuj 

j^jLjJI JjJ-x-j i-^>cj t ^ rr aJL>^L™<JI _>J-P jl L>J5 t ( _ r L>_P j»I j»l \i\ Si 

t ^j_^j5^JI i«Jajl Si_j^-j^Jlj tJais (Logic-Addresses) olkuJl 
(Total Impedance <JV>j^S\ i^Jl . « MJ aJlSCII iS jl*_<Jl> ( _ r J j 

. of the Electrical Surface) 



>JI 2-6 

iiljl J*>1>- ^0 j! t (Splicing) Jjl>JI aJuj<j j»lJjk^L Jl>Ji_»- dlL~j 
jlS lil JuJl,*- 

.(Concatenation) 
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^ (Demountable Coupler) dUJJ J-jLs j jJl* J^>_*jl~Jj 
JL>_*jl^I j! t (Filter) ^-^>y> J-v j ^jjjj N oNLxJl 

^^aj _ j jJ^Jl iiLis JJU j\ (Optical Couplers) 

tJ_JjL^> j! /j J— j-i (Optoelectronic Transducers) 

^JbJl j jiJlj (End-Fire Coupler) j ji-Jl : L-a Sj ^SoJl 

. (Lens Couplers) 

J\#)\ j^2jl 1-2-6 

<-\ ) tj^&r jJl dj^i lo-u^- ,_5jL^Jl 0 j^Jl tS yrn 



toJUJuJl (Coupling Losses) j^JJl oUlJJi jLjlp^I ^j-*-; Jls-S/I 

. (Insertion Losses) 

(Entrance and * j_*iJl J y^z { _ s ^ s tj o Ujl^p • 

0 j-«Jl j <• aj^JjJI 4j>c^iJl j j»->^>Jl y l y~^iLL^' Exit Faces) 

J_liJl j t (Symmetrical End Fire Coupling) ^JsLljl^JI ^1 g : ll 

.(12-6 ^^JlUl 




Lg-vi*j i^jLtia y^j d 12-6 JiC^Jl 
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LED ^jjl^Jl j»UwaJl i-3 ji» jj-^ * j ^J>- JLLP <sJ| (_g \ ! J ji~jJl 

.(13-6 J£i)l) JlaAJI 




i»L_» IS £j _^>- <u>-j 13-6 JiLiJI 

! J ^J>-jJl i—3 jjs t j» jj<_s^l j>^\ i—3 jJ» <b>-L™« j ^jSvj LsJLLP • 
t j_« 0~L~« jJw'^M ^jjJaJl jj-a f-j ./? \ \ £j jS~ 

.(14-6 




i^L—o J>- 14-6 JiwJl 

^JlJl j^iJl 2-2-6 

jjJl i— s ^Ja j jil CjLiJLp JbJb>cJLi iajjiaJI oJLa j»Jj>c^~J 

(Symmetrical Lens ^JsLjuJI ^j-xJuJl jj-Lil iijj-ls L>Ijl>«jl^I 
JljJI j jiJl j (i^aJJLj L_iJJl j y laj 15-6 JiwJl) Coupling) 
16-6 J^LlJl) (Asymmetrical Lens Coupling) ^ial^uJl 
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>UiJI uJI o ^all 15-6 JiLiJI 




^UiJI ^ ^JbJI j jiJI 16-6 JiLiJI 

jl Vl t (Junctions) J^^jJl JaLU JU-p (Mechanical Tolerances) 

jj-^aJl j.Uk: ry> ^Ui^l jlaaJI diiij t^L^Jl 
oU dilJJ j .(Bonding Layers) -kj^Jl cjUJs ^ jL-So^l Cj%>b<^ 



obtiiJl SiJjCU yUJl 3-2-6 

oL>c^jsJI SiJj«jL» oU ^JLoJLi ^j^-v-j ^jL>Jl j! JJ^IjJI «• j ./? 11 
SiJ_*^L» oU^-i-oJl j_i iiLwA j . (Multiports Couplers) 

oLj jJLJlj .oL^j ^jj! j! *±j*>Ij L^-jJ-1 ^jJl c->L> ^JLJl : cjbxJLaJl 
oU ^JLoJl oJla ^^j^-^jj .<l$L-LJL \S j^J^-a 16 Jw»j * • W ~ ... " 
^jL=r J^-i-> J—j-aJl *j yfl ll ^Jlp jujlxJj t (Mixers) cjUj*>1>JIj 
a -Jl j^-p ^1 ^Jl h>- y JwJi j-o (Laterally Transferred) 
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(Overlapping) JJ~IjlJI 2L^5 ^Jlp j jJL*J\ * j ./? !l JUjlxJj 



~1*J0j j jkfi Aj>~ y^oJl ojjjlll l£> J^H ^ ^-^-i ■ <Ji^-*>^ 

(Termination of the Individual Ports) Si yui\ oUrjUJ! j~c- JUi"yi oU-id dJJi j 

.j jijl 

toij^-j^jl CjI^LaJI S.>Jj<JLa CjU^JLoJI o^r"^ iSLjJk 

^ : (17-6 JSLiJl) (Switch) JjlJJI j! _^l_^Jl o>Jl • 

JjuJI jl jUbiJI j ^iJI 17-6 JiLiJI 

(Symmetrical Offset Coupler) jjl jJl ^JsLljl^JI j ^-L^Jl • 
tjJaJl (Alignment) c-ivsl^L j^i^Jl lJu& : (18—6 J^-iJl) 

.iLli J^Jl y -J^l ^5 ol US' 




jjl^l ^UiJI jyUI 18-6 J£jJI 
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(Asymmetrical Offset Coupler) ^Jal^uJl jJ> jjl jJl j ^i^Jl • 

u ^c]\ 11a JL~- ^ « Ji>\^ M S\ jJ>n jl : (19-6 JiLiJl) 

jW^U j ^JLaJl IJla jl .(Low Insertion Loss) ^^jajk:^ jU^al JJi 
(Step Index Fiber ^ j W >J| jl_™_SLi^l J^l_x_» ^iLJl 4_» b .V 
oJu& i_~^Ij^j .JjJsj L_iJUl IJla ^ ^ivadl jl li-s- t Systems) 
j»JLp J yjzs>- l^SS^i tJ-oU-Jl ^iLl^l x-o oli^JLjl 

. (Offset Positions) jjl jJl a ^ilj^ j» JjUslJ 





^U^JI jj> jjl^l o^ajl 19-6 JSLiJI 
2 



JL>oJ oU&i ii>^ij jS- j yi* 20-6 ^Jiv-iJI 

^^JLi-oJl t_JJlj *±j*>ViJl oL>^iiJl ji jJaL^Jl j_J> j ^JLjl • 
J^SL^Jl) (Asymmetrical Three-Port Coupler With Lapped Core) 

: (20-6 

JLiiJl 5^*5 dj& J>^.J itiJWl t-iJJlj ^y^l « — a-JUi 
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(Four- ^UjJI i\ y £° £->j^1 ol^iJl ji j ^i^Jl • 

: (21-6 J^_SL_^Jl) tPort Coupler With Beam-Splitting Mirror) 

jjJa ^Jlp j ji^Jl IJla JUJoo ^ .(Beam Splitting Mirror) ^j-^Jl 



ji^jj ((Polarization) ^llgS:.^Nl ^jIj I J-*) / 



. (Wavelength Selective Filter) i>- j^Jl J _^kJ 




(Four-Port With Beam-Splitting is «T y> ^ 



£JjL (3 jJi-<> 21-6 JJs-^JI 

Mirror) 




(Four-Port Coupler or Bitaper) oUs £jL j ^ 22-6 JiCiJI 
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J ■/? a : " : (22-6 J^SLiJl) (Bitaper) oUlJ ^j! jj j • 
jv^jj t (Fused section) j>jwai<Jl *J>Jl ^ U-*^ ^W^' >Ul 

.jj-l ^Jl i_aJ y> (Optical Power Coupling) hj^S\ 
(23-6 JJLiJl) (Switches) oM.L.LS' oU • 

j^JLjl IJla 5_Jo oi^Js ^jIjJLjj . (Swtiches) o^JL^Jl J^-f- 
JlUlj (17-6 JSCJJI t ^l^uJl j^JLJl JJL.) JSLiJl 

Jbjjj JLLxJ l|jL>- 1? - . .. ; j^^JLjl |JU& J^>-«- IJl~o jl .21-6 J^SLlJl 





jUUj'ill iJbo> iioJ oli 5 oUL j 24-6 Jiviil 
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oUUjMI iJbcu 0 ^ ^ISUJ^I JkJI 25-6 Ji^iJI 

(Transmissive and 4_L~* jJJ>\ j 4_™5L*Jl Lwo^jJl cjU ^J_<Jl 

:(25-6 JSLiJDj (24-6 JSLiJl) Reflective Star Couplers) 
4_J jjj j^v? J*>L=>- jj> (Transmissive Mixers) 4_L- olls*>LiJl 
(Biconical is j ^J^Jl ^iJLij 1 g .,h ^ ^JLJ^I j-a iJ_p 

JaiLJl * j ./? II i_ jLJJI ^ i^LJl ol^~J<jJl J-*->^j j • Tapering) 

^ ^ oLs t (Acceptance Angle) Jj_JiJl ijjlj £jL=- 
^ t_JJl 4iisJ^i ^Jj (■ j ijjyj a ./? j| isUaJl ^^i*-" Jliol 

^ (Reflective Mixer) Lr ^bJl Js*>UJl eJLJSfl A^~^ j 

^jyo" t25-6j 24-6 t ^ r JLSLlJl Jz j .^J~Vl o^JaJl Ju^> i**>UJl 
^iJl oL^ls ( _ 5 Jlp (Input Ports) J^-jJl oL>uj j-a iiLkJl 
^il^is^l o^Jjcu oMv^jJl JLjc^L ^t^-J ^iiJij t (Output Ports) 

(Couplers as Signal S jl_j>*>U oLo-.LlL'? cjU^-J-o-JI • 
j*-~Jjx> j» jij ij t<ijLi*>U cjLJJUS yuJ\ oJu& yl^j : Dividers) 

oLj jJLjl t j_« ^j^- 1 ^ I'i-j-J lS ./? jl t j^wij .26—6 J^SLiJl ^ 
j^Jl JJi <U*>\Jiuj| jj-o-vij loS' jj-jLUl t ^ r j (50/50) jL~i« jv—Jjj 
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^j-^aJl i—aJJI 3jLi| 26-6 JiC^Jl 



j^iJl 4-2-6 

J^^j>J 3jJi ^jJlp JJi ( _ r J Jw=> j-<Jl JU>ol ^ ^>^' JlaaJI jl 
.dlllS L_iJJl J-*->^ ojJli ^jJlpj t Ja-ai Jw5j-<Jl (Tolerance) 
i_aJJl LjaJl jv^waj AJLp J^l jj<J| ^ iJLp jLipML jj-Ml i—^jj 

: ^ j-aJI 

(Axial Fiber cJ—JlJ (_gjj_>^oJl > a\ a W ^>Vl 1 W j- • 

J^lj^Jl ^iSl jj& J^UJl IJu&j .(27-6 JSLiJl) Misalignment) 
Lk>Jl oU i^kLnj .SjLiNl ^ Ijj>- JjLa jJLL <ul SI tiwojkl 

iuJl ^ 30 JIj^j jJuLdl ((Transverse) ^jjc-^Jl) (_gjjj>^<Jl 
^-315 ( jla j JLj> 100 o Jai ciJ j ^^SLa 30 J^Uo L> J\) 



olik^l J Ikt- 27-6 Ji^iJI 

(Angular Misalignment) (jjljJl iil a W y?Vl ^^i 1 W j- • 

Ml B^SCl tiUVl ^ I jl>- L*. ^-J J^UJl IJlaj i (28-6 JSLUI) 
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^jljJI oUk*>Vl J tkfc 28-6 JSLiJI 



JLflll ^ JI*saI 29-6 JiLiJI 

J_s^L>Jl ^LSoo^l j» (Fresnel Loss) J™J ji JLii jl • 
^1 y>- ^J>) JjLiJl J«rf2Jj ^Lsf-jJi _ «•! j^Jl ^W,* xs- 

l_«JL!I ^W.^j _ s-l j^Jl ... i _ iwiJUl ,u *ULJ| jllp J™~o 0.35 
J™> y JloI Jl^I dJUJJ j . (Fiber - Air - Fiber Combination) 

jL»5oNl o*>LoL>oo iijUauJ JjL- j! /j JjL- **>ll? JLjc^L JJiiJl 

IS c-lJ jJa jl t*>lL) .*j_siJl 
.J™0 0.5 ojIjJLj JJLL 

Joi j J jVl L_iJJl ^j>^\ i-i ji» iwJ ^flaS j-j ^i*>l~^l jl 
(Insertion JLW^I Jlii l. a . ^L^l t-iJJl J^-jJl i_i ^Js t_J 
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5 ^i*>l~^l jl t*>li» .oUVl J-s^jJl Jl^p ^L^i Loss) 
0.5 _> jJJL> -Xis <0> ( jjwsl __ r la3 ji-l ^l ^li9 c_ aJ 

J^s j^JIj *— aJJl Ja;j 5-2-6 

iaj^ j! t (Cleaving) J_Ji J*>U>- j-o J_^sj_«JIj ci-JJl Jajj-j 

j ji-i^Jl ( ?Ja-Jl ^-waj (Ferrule) > j^iS/l; (Cleating) 

(Fujikura's Ijj-SL^-ji £jJ j^o isjJl 4_Jl*Jl l_ iJJl J-i Sbl) J^Lo 
.30-6 JSLiJl ^ 5 ysUaJl (High Precision Fiber Cleavers) 

Sl/Vl i^jlJUlJI ^JwaJl oli >_sLJbU fJuk^-Jj (CT-04B) 
^luJL k..l-..Jl 15LLJI ^ JL^^-MJ (CT-100B) Ij^k; _^Vl 
*_sLJ! £_« JL>_*jl^I ^1 iiLvi^L; (Titanium (Ti)-Doped Silica) 
.32-6j 31-6 ^JiSwJl ^ ilvajLi J-iJl jl X>x]JcS\ ISLLJl 

Sl/Vl oJla jl >( y> yJl IJ^J 33-6 JSLlJl S yblikJl Sl/Vl J^-Jj 

.cJJJl ^ lj J^Ij jl jji 
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(I jjSLj* y J_i Sbl 30-6 JSLiJI 




(IjjSCj^-y iaJLSi) SjjUiiJI J_i obi 31-6 JiwJI 

£l j.;! JL»^ JUL* (34-6 JSLiJl) (3M's Hot Melt kit) el* jl 

<-^Vl Ji-b (^jVl ^i">UJl cAJJl JJ~1 (! 35 

^<2j tj-"J ''>i* JP^b l3 j-*-~~>j ■ (*— 1 35—6 J^SvJLJl) 
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(AURIGA (europe) PLC 
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^jL$L> jt iU«_ ^ i_j_j_iSll j^-j^—i 35-6 JiLiJI 

(AURIGA (Europe) PLC 



(, j^aJJ ti^plj ^>Lwaj ^^aJl •» aJJl iJjUl~o J-s^j 6—2—6 




* j^aJJ ti-pL j>Lw ^ ijj^> ^aJ j y 36-6 JiC_iJI 
<L>jlJ J , ./> \ diJij I 4-LpU j-yC- J_*J W ll oi_A jl V^ t (36-6 

^LiiJl j»L» H £L*-JI J^^l^JI t (Thermodynamic) 

. jjiJl iJipIi j^o Jbjj U t^LlS ikJiUl iikuJl (Magnify) 
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3Jul£u a jb £o i JJS\ JjI£)I J+oj 7-2-6 

t t j_JL4j^ r ls> (JLuC-»L> ^iLsLSos ojlJb (_g ^-^aJl c iJJl J^VJ 

j^Jl j ^JJl j! (End-Fire Coupling) ^L^jJl j jJLil ila—ljj 1*1 
. (Evanescent Wave Coupling) ^M^Jl 

Jlfil j 1-7-2-6 

(_£^>o (_gj./?> ciJ ^ J^lS^Jl is- j_<jl JJj-J 0 _y> J-*J 

. (37-6 




(GaAlAs LED) SJulSo. 3_Ji* li 



*_j^aJJ ii«pL |>lw> ^ {Jj-^i <-i^> Jbdl j yill 37-6 JiLiJI 

^^LJI ^jJl j ^1 2-7-2-6 

^ ^^j-i ' aJ Jli^il (^^r^d 1 38-6 JiwJl ^ ysUa jj& US 

^i.^.^lOJ .i^^kJl ola JUjCU-L SiJl ^ 90 
SU5 JJi 




J^lSiu i>- JJi i _ J Lj J _iJI i_jJJI ^ y 38-6 JiLiJI 
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j j-«Jl <j-° oLj-JLo^JI JjIj! 1 g .,h ^JLJ^I jLS' 

^ ^jlia^JI ci-JJl JUol j»Jo j»J j^j t(Epoxy) *l ^ L 

t_JJa^jJ .(J^rf? j-«Jl i— S ^1 <L™j) L>r W ■ .. a ./? J (_J jjtJLoJl ^jg ... II 

.Jb-I jJl J-/s j^JlJ <uJb 20j 15 r^i dUS 
tljAJl i^p jJ jl V^ tiJulo^JI (JjJaJl ,j^aj<-; j»JLi^~J cJlj Uj 
t J^-_ ilj la ... 1 1 C~>t— s^l frljjJl jL«_*JL-al JJL^Js jl LoJi iCJjJu jJ 

LgJlSLiL cJ^U> j-<Jl jil j^j J »i c^^cw'l JJwaJl jl 1*5 
pL^JJ (3 ji» Ojjis -Lis cLUi JiLvsV Lj j i <LaJLi?«-<>Jl Lg-«-~al yaij 

Jil ^y>^j L_AjiJl Jw» j-«Jl ~Ji jl d™- SJjJl>- 

.JJ! JLii oli iS S>-\ J— li J-'* -^Lla j! VI i 1 g ■/> j^jwa-Jl 
(Mechanical ^^LjLSL^Jl iLys jJl ^» UlJLi^L—l J j-^' o- 1 -* j-^l j 
.(Fusion Splice) 5 j^vaiJl £Ls jJlj Splice) 

JsjIjj ,_y> ^JU^I jVj JajjJl JsUjj Cj*>Ws jJl jJ 

(Splice) ^^J-xJl j! Jj_>JLj ^JLJNl J-v j ^^^jj .o*>Lv^j_<JI 
^ iLjisJl oliLwJlj 4JUJI 4jt™Jl oli Sj__ r vaJl ioJajVl U-^-H 
5JlJ-IjiII oU-JaJJ j»Jjk^™i3 o*>Li j^Jl U!j .^^jUJl JUjc^VI 
o*>L^5 j_«Jl JLii jl t Ijl?- ^ g * IJl»j .3^ . ,/? 2 11 cjUL~oJJj 

jli t ^^iji-Jl L> g J2 «-i ^0 ( ^__jlJ LlLv^j lil La! t J™--i 0.7 (_gjL~j 
J-v»jJl ^j-> i __ 5 Jlp dUi JUJjoj iJ™~o 0.5j 0.1 t j-j JuLaJl 



276 



<L-L>_P J*>L>- ^LiJl L_iJJl lJj la i Jj^l c-AJJl i_i jis -lajj-; 

t U g e./>\ iS yrn ^ {yj '(Fusion) jL^waJ^I ik~> Ijj LI t^j^JLxJl 

( j^o jli t j»Lt- J^SLiu t t j-S^ j -Jh^- 5 3 o~-*^ > ~ ^-J^*-*-^ 
*l jJJl JL_*jl^I_; JajjJl j (Mechanical Splice) ^jiLjLSL^Jl JajjJl 
. (Fusion Splices) jl^aj^lj Jjl>JI 5 ji oL*Uaj ^ (Epoxy Splice) 

J-^p SiL j|JL>-^j jjj-iUl JL-j^I Aiij J—~j ji JJi ^° 
JiiJl j4Jajj L^ . (Fiber/Air Interface) A j^Jl /ciJJ ^J~?)\ 
^ J^./?-aj t *l jjJl Jio iajjJl il j-o cJlS L lil jLijo^l -Lij ^ W 

JL- t |jj>- iLx«^9 cjUIjJLjJI oJu& j j^jj .il j-v t_sLNl » » 1 jlt>\ 

jL~SL>Nl J^Lu^J oULa 4j_vs*>Ul ioLJJ J^L<_« jLS' 



JUUj ijLjJIj ^Lvj">U "^J> J-/sjJl ikii J^J-Jl Jj^>JI J-»^j : Uk»-5Lt 



*l yJl C/^pj 1-3-6 

iL_ r kS' ^j-^j-j^I jl A JL_*JL^ oljiaiJl jl 

:jl L5 ^ (39-6 JS^Jl) J^j 

LjJ^Jl SiLJl j (Resin) gjJl ^Jl] A jJJl ^ ^-JJ^j Jali^ • 

.[^JiLoJl JUjc^*>0 3jaU- S ys- - (Hardner) 
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(Fotec iaJlij) J-^>"i( jl *\ ST ^ J-^y 39-6 JiLiJI 

Sjl ^Jl> gJUJI *l yj| 2-3-6 

^^i t \_«_S\i3 L^jjL™^ Lslj ./?!! ob-JJ iajLia Sjji ( _ 5 J-f- J j >»Jl 
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4i sjl j>- 4>- jJb ^Jbtdl «-l jjJl 3-3-6 

<b! Vl liJUJl Sjl^JL tl^jJl 4>JU^ Aij^^aj Hr-*' ^d^A 5 (^*J 

^Jl i>-UJl jji {ft Lf< j»LSJl jlS^^L <bl lL~~ tiJU-ljJl oUJiJJ 
jl ^ j-o-S^i iiLjJaJl iail ^^Jl j_£jL~<Jl U!j .4iUis^ SjJi 

U«« ~ » j^JbtoJl frlyJl 4-3-6 

J-ij-aJl jl V^ tSjly>JLj dl^jJl 4->Jl*_« iiL^JaJl oJla {jj* ./?"J 

VI i*l ^JJl; J^j^Jl jj^>o jSl j»Jjk^™JI Jl 5j»-U- V <bl ii; JiJl 

. .»» J— ^ j-»Jl jl <_y--*d ^° ' *l <i>JIj<^J U ji i Jl l^Jl 

JJwaJl i^Lo-p jl ^Jl iiLviVL; i_ow2j ^-i—^; l-J^r I jL^ 

J >l bij 

fcj J> lui^L gJUJI J^">UI 5-3-6 

inJiVl j»lJjk^-L il^s Mil jl j^Jl £j~^ '-j*-* i>JL*-<! (_g jj>J 

Jtv'j^jl 1 'j-^L i~-4»Ul Jaj J j~-> <a>j]o oJLa -XxJj .<U>c~vj^Jl J) ji 

yioj .IJl>- 4 W . ... i J 2 ./? !l ^Jlo-p jl 1*5 t (Connector Ferrule) 
i^jiJl j! tiwJivaJl dL^I^^^™!! JLuCLxI j»JU- J 4jL^iaJl oJLa |_£jL~o 
(3jj 4_x_ i i > yi <JL*j«JL^I JlLpj t ^.o-Jj-Jl 1 j-? jl Jl ' |JL*2-L! ^1 ./? oJl 

iajUla ^jIp L^jj^i liV-J>y ] uj .«•! jjJl (_Jl J j-s*5 jJl ^ji L^i^iiJl 

i_jLa_vsl A^jjJaJl oJLA jU (Jjjis Jlj ijJlj ojly>Jl) O II CjLLwJI 

.Sjl y>JL ^Jlj«_»Jl «•! jj<Jl SjJi ya ji&j 



279 



JLiLJl O^j/t 6-3-6 

: ^» JlJL~JI o">L^1 jwf^ JUoc— M i»J*>Ul ol jJaiJl jl 
J^j^Jl i_ >_^JI t_j jls j-^J "— *~^l J^-^Ij tJi-sf!AJl 

yJl 4>JU^> iJu^- ((Accelerator) -j 

Oj Js\ M iiUiVl; t (iLJjJl j LJL* 30 ^ L.) 

i.Pj— i^jU 5J JaJl oJu& j_gjL~« j! VI .J_v^*>Ul 4_>JLx_«J 

.<U>c^«jiLjl (3 ji 4jtJi > yL ^JljtoJl JJ^tf^Jl OjJJL 4^»«Ji t <U» yfljl 

J^^JI 7-3-6 

o^L^-Sl J_v*V J^_*_; ^Ij-AMJl J-s^MJI J^_P jl 

j» VJj (Primer) (^L-l) JjL~j L_iJUl ^ <ul Vl tJLjL~Jl 

.(*lj^Jl 'LJ<-; t5l ' (Anaerobic) J I ^ikva» *L>- ^* (>*j) 
60 30 j^j) L^j— ZJuJaS\ 0I4J 4~^L*Nl Sj-w^Jl jl 
tS-^l L»l j -1 •/? jI J_sf*>L]| 4_>JL*_«J j Jj 4^>-L^ Vj (5_JU 
.ji*^z}\ ^-ij^ J jj-f- 3jLp **>UaJl ^Lol j! J ^jxScs j_gjL™<Jl 

<LPj_~* (_5jL~J (_5-Jl t,J_v^*>\Jl <t_>cJlj<_« ^3 4_-«L-x > yi 4jJ_w« 

l_1s^o M *lyJl ^ IJla j! VI J^MJL A^Jb^Jl 
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tJiSfl tc^sjJl ^ 5_JU 30 aJl^jl^JI ^oJ jl L_>) LiUL" 
U5 .(L.L; cJJJl JiS J^Jl Ja-b ciJJl 

J I 5iLs^^L;j .^Ls^Jcj (3 ji jl jy ^ A^>Jlj<^ jl 

o^Jlj ^ ■ » N oLuJl J^*->^ ^yi^ j->Ls IJla jli t dUi 

l$Jl d-~>- i^Li/Vl ((J (ijWL iJjLLo) ii^kJl oIa Jb^j 

.iak^Jl 

9-3-6 

c^il (Crimping) u aa^\ j\ y-viJcJl J*>U>- j^i t J^=>*>UI 

.(40-6 JSLiJl) J-^JL ^ >VI ikL-Vlj ciJJl 



((Fotec) dlSji i.Jl2j) ,>vaiJI J;> J* *1^>M 40-6 JiCiJI 



(_£Jl?-J L*lj .<u«_>^ r ^j «*J_^_^ Jaj^Jl 4_J_o_t- j j£s JLJLij t,J_v^*>\Jl 
.IjJ iS iJuuJl LjJjJi jl US' tJo^iaJl 
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{j^cS J^-ij Ja-o-Jl io yu> ^iLj'^l iJlaW./?! uLLI Jlp Sjili 

i3">L-^l Jw? jJ LLo £j-Jl Ij-A jli dUUj tjvJ^L. tijwa-; *tal 

*l yJl jl j^^Jl J| jjP Ja^l 10-3-6 

dSjJoj .^JwaJl 4_J_o_P J*>L>- rf 5 j-oJl i ' J-7 J ^ J (j *s L"J 

dl^J^I iJs- j~-Ut« 11-3-6 

.^yiLiJl i_9 jlaJl (Crimping) ^aipj J^i j-Jl J 

.Ji^Jl Jl ^ M • 
. Jil j>i JLjc^L 5Juj<JI (_£ dUJuj • 

:(^jL~Jl 

.(j^Jl Si! Jio) iv^li- olJjw Jl • 

^iJl iS *W->^I 3 J 9 er*^ J-^) j^-*^ j-" 

. (o-A^lj J-^J <tWg'i J^ ^lc>sj 
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^^Jl j! Jj^JI 4-6 

iol^l 0*>Lrf?jJl j! Cj^JL>J| Jaj^J Sla. ... 1 Ja-)ljj LJU^ 

Ljj Sj^>-*y I £/> ijj-^aJl t-sLNl cjMJj iajjJ ^LoJib 
. (Distribution Frames) y]\ oU- jJj 

Jw»jJl JLas 1-4-6 

t L_JJ (Ellipticity) ^^^JJla)/! JiClilj tJ L-SJ^I J^»Uw ^iM^lj 

i_^Lj j! 1 1 g yfl £_« i_iLJS/l jJsl > al aW ./■?! ^ li&j- jl 

SiU>l< i^liJl cJJJl ^ JjSfl cJJJl jL^Jl J*U, 

^jUI jJLaJl jJlSjj .^Jl . . . i>- j-*Jl JJi ^ Si j^- j^Jl jjJl 
J L^Js I Ii_» J-xjj i J™~o 0.5 Jl^o Jjj>JLj J^v^ jJl ^ 

lolj .jL^waJ^I LfJu^j ^1 JaLJVl S.>J-*JL« i_iUVl 

^ Lo JJiiJl ^-jl^Li t(L^J jJai J>^w=> ^— ~r~;j) ia^jJl Si^jLo ^iU^I 
J-v?jJl j-* ^_;l_Jl JuLaJl Jl*_>j .J-~— i 0.2j 0.1 
jJl J^s j-Jl j-* ^jUI JLSj*J( j^o Jil (Mechanical Splicing) 
(Fusion g iVl J^jJl ^LjJI JuLLJl jJLSl <ul 

. Splicing) 
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<_jL*™-1 ^liil l_aJJI iwJ ^W:,„; lil ij-i Jlas iS^M ^' 
l_aJ Jw'j jl t Mi* •J^'^' J^-~; Jj^M c-aJJI ^iwJl >j-aJI 

» j./?1l jl dUSj t*>Lii I Jlas 62.5 /125 o ^JaS l5jL— j 

f-j .,h \\ 015 lil Ulj .(■ j ./} II *_jL«_jl^I ^Lki^l isUjVl .>Jj<jLa l_aJJI 
jU tJsLoJl i jA^ i_ aJJI ^ Mi-bj isLoJVl 

.J-j-O 20 ^1 Jvaj Ji JlaaII 
^jL»j Ji Jj_>Jl) JajjJl J-" ^.jLjJI JJLaJI jl y^jt ^J- jJl ( _ 5 Jlp 
^ <ul Vl Jlp-Ij jZjo jJ_Jj <d jJs> Ja^jJl i jjw i_ aJ ^ ^Ul JLaaJI 

!IJl?- iiii -lajjJlj J-^j^l iJu^ j jSi j! j»-f«Jl 
Alignment *Ui>-l ^iaj 3-6 JjJL>JI 



jUk^l ^ LUi- 




/ 
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Ja^JI aJUp J oUk^l *Ua»4 2-4-6 

:(3-6 Jj-JbJl 

.^JUJI tilik^l J Uai- • 
. c 5j_p M Jl tilikv^l ^3 Uai- • 

.oUSfl til ^Jsl Jjlk" aJip • 

t/JlSLJl J^JI 3-4-6 

jj& 1*5 (Mechanical Assembly) ( _ s iLjLSLw < Jl ^wo^Jl V l_ajjj><j 
Jw^ j^Jl iJo ^ (j-ijlJl c~Ii> »5 . (V-groove) IL^j ^ JUJI 

*lyr)J i^-Lo L^JI 1*5 (.l^Sl^N 4^j*>0l oljaS/l JL-*l^I il j 

.cJj^Jl JUjc— VI j ^IjlJI ^^JJl 

V cjL^JI iU^j 1-3-4-6 

(Grooves) i_i>jl>J jl JloU>-I oli ^J^- > sLJ *^ I ^•f'y 

j-iJl oJu& j» • (V) ^jio*>\Jl i_i ^>cJl L^i5w> <uJLj Sj 
IJla i«JL>c^™<Jl oljiVl i jJf-> t j-o .LjLaIj i—sUVl l. a ./? > 

^ji-j js^Jj^Jl ^ Lg-j '. ' (,j^2jlj) IS' j^j j J_s^jJl ^ 



286 



yu ^JUl Ijl-^JI 41-6 J^JJl Jw2jLj .S^JbcuJl jjU^JL ^.SoxiJJ 




V ^-sUI o^Jl J£i 
\j*aJ\ oUSlI J-^> _p iJJbw £jl j_i "sjji^A JbiU-t 41-6 JiCiJI 

J^L*_« ji ^JIj<_« ,Jw»^/ £-*J? j-i jv-Sli J^Ss-iu ^JLJ^II c~-JlxJj 
J_sf ^j-?^ ( _ r L^ (Splice Connector) Ja^lj J^? j-» ^^aJL*.; j-aj 

. c-a-U 1 J^ljt*J J^Uia ( Jj>L>w <tj O^Svj (j-^J^I JJ 

Jil> jJJL> Jlis ( _ 5 1p J j../?.^Jl oISCoNLj 4jU dJJi ^iLs^NLj 

.^Jj . . . k_~->LuJl ,j-rf?*>\Jl jLuc-^lj -^j Jh***-^ 
j^Jl J^JI 2-3-4-6 

(Elastomeric Splicer) j ^^Jl J-^l jJl j . 42-6 J^SLlJl ^ J ./? a a 
O j-S^i ^^jj-^Jl j! ^1 t(V -groove) (V) cajj-^JI Jw?j-o-; 
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J^^. II — s.^V 




o*>Lvf jJl j-* £j-Jl li-a oLi dJU JJj .4_L>l£Jl j^s- Jw^jJl 4_kiJ 
j-SLaSlI JL>_*jl^*>U Ijl^- 4_LpU ^j^i tL^Jj^ s j->-j 

.0 j.W->Jl 

SJlJuJl lJ SwISLJ1 Ja^Jl oJLp 3-3-4-6 

.43-6 JSldl ^ ilvaiJlj t^UJl cJjJl 
Jj-iJl cLUi t j-<> ;h"S) c iJJl ^. ./?->o Jj«^s i Ijl?- 4 W .... i 4_J_«_*Jlj 

t ( ^UiJl cJ_Jl) J^LSJl cJ_Jk^Jlj (Buffer Tube) iUaJl 
(Ultraviolet-Cured ^L^^ajlJI J j-* o^i^L ^Jl_ 3 <_ < Jl J_v*>Ul 
.JJ-jj^Jl ^i^is ^ <dUol JJ> ciJJ Jb-lj i_s Je> ^Jlc- Adhesive) 
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Or 



2 



ij^-iJI J y j j-JI iaj^l 43-6 JiLill 

. i5j ^JaJl oJla JUj<i^I xs- J^~o 0.2 Ji! ^1 SjL->Jl a~»S 

^jl^^l Jjj^JI 4-4-6 

^^SLilSLJl Jw^l (44-6 JSLiJl) Si^Jl ol* cJl^J 

i>* £~!J • ( Fusion Arc ) j^-^ 1 JUjc^-L SSjJI 



¥1 



(ibL-Sh Uift j^ojjS ^jl J^JI 44-6 J£jJI 
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. (Stripping Tool) hy6 Sb! JUjcu-L i_ iJJl ^il^ls! • 

. (Fiber Optic Cleaver) 

(Fusion Ja_.I^Jl ^ d>\jJA JU-il • 

.^jJl ik—l^j ^iLJ^I i-is^j j»j yj Splicer) 

. (Electrical Arc Ignited Between Two Electrodes) j£3\ 

is Us 9 

^-1 j->! kiAJ-i-S' jil J-^JJ -jj g <U>_^_oJl Jj 1 -^- (j • 1 JjAio_i ^-/'l 

t^l^Jl cJijJl; Jj-Jl (_gjL^waJ^I J-v^j-il ^J-il (>» iiJbi^o 

S>_^ tijL^il Jw* j SiiT Jlp VlL. 45-6 JSLiJl _ r gJL, J 

t L_JJl >i J! 50 ^ ^Jl ^io) 50/125 <u-LS ^JL, JsLjSh iJuCL* 
jJJL JLii Jjl*-«jj i a jJai ^1 125 ji\ Lol 

.Ja«Jl i _ylo L_iJJl ^ J-^— >•> 0.05 (JIj^j 
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i^JLaO l^aiw ijj^aJI ol—JMI oljJsl JijjJ i_j-ij^J i_JlA_a -kjj oJlc 45-6 JiwJI 

(Brand-Rex 

(Heat-Shrink S jl y>zS\ I ^^-L^ Jl j J^-* J^-*-™--^ 
jljwi^l j 4_j_;_Jl Jwol j_*Jl 5J_v9 jJl 4_>L>_>J Splice Protector) 

.(46-6 JSCUI Jas^M) i^li^Jl 




(GmbH iji^ j^j.^ *S" j-i i.J2l) !jl y*Jl j^Ji; j y 46-6 Ji^iJI 

iijULj SJLjJs d-UJlS' ( j-o jj LoJi X 1 — «w» j-Jl <lJl»_c- J*>li>- L_iJJl 
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jj-owixjj Uk5 .(JJb ^W... ; i— iJJl ^JaiJ (Cleaver) jjj; Stal 

.(47-6 JS^JI) J^Jl 




(Fujikura ias;) ^,^1 JkJ^ J*»j sic 47-6 JiCill 




(Brand Rex J">U- ^ *_jJ iU« y 48-6 JiCiil 

^Lkj (^iijj 48-6 JSLiJl SykUkJl dUu JJL« jJl 

(Integrated Local * j_sisJJ J^>l5o> ^J**^ {J**- <J? <^>^> j jl*-^— <l 
J^l ^Ji—^'jJi Light Injection of Detection System - LLIDS) 
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J*al*uJl h^jX* oUl J^>j 1-4-4-6 

f. * f. 

SJljJ JJL^kJl oJla ^ .5-2-6 r -aJl ^ ^ii U5 oLJbU 

£^J> jjj .L_iJUl JJ>^> (^jJ^- <bij-«-f- t_jl^i»l J^SLllJ ^iljja'^l 

jvj* j^j (LSUL" jU^I ilakyaJ i±~~) SJli J ji-i ^U^ 1 o- 1 * 

Jl*— il jjJLxj (_J^>=j -1--^" (j-^j^"-" ^ ; •/> J Lo g •/>*■> i^y jj—iJJl i '"J^i 

i»-aJJ>J il*jj g ./? «-) ^ t j-jLJJl jjj-i-* jv_w>JjJ ^yLj^SsJl ^ j^Jl 

^jip k-jlj J^ 5 y ^j~Jzxj J">U>- ^ j^S'l <bl»j~ (j^^ jlS^NLj 
^JLxj ^^JsLia^ j j-S^Jl~- £~*>jj (Buffer Tubes) ^-oLaJI j_jj-JVI 

jJl aJsaj i—iJJo SiU-^ Jj>-I ^ *l j^Jl; 

Ja«Jl Si ylo oLJbU jl^aiVU ^1 2-4-4-6 

L^ixj JioJl ^ijjj^ jlg-^jVL J«rf?jJl 55-5 VI tJa^Jl 
L ^S\ iii ^^iSl t(Jil jl oI^jj^^SL^ 10 o ^Jai A-Lo kU_> L->j) 
.l^iS j»jl^-J V lf\ VI i<£>-Vl J^Jl ^ J\jZ 

oUSfl i-bou J^? 3-4-4-6 

(Multi-Fiber SiJbti<Jl ^iLJ^I J-v? j ioJaJL 4iLcuJl oJlLJI ^jIp 
il t(49-6 JSLiJl ^ Sij^-j^Jl dUd Splicing Systems) 
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AURTGA iofc) OJ - 12 JUSlI ^jucuJI ^j^JI Ja^l JUu 49-6 JiLiJI 

((Europe) PLC 

(Fiberlok 21612) jL^- 49-6 JiClJl J y»Ui]| JllJl Jl^_j 

l_£ ^j>cj 4_L)l£Jl Jws jj| SJb^j jl .(JjlJj (>» J^l Ja-^Jl 

(V- ^ (V) o ^>JI JS^ Sj^i^. jbiU-I ^ iP^^ 
\-4-*-^->- ^JLjj .4_Lvf j j-^J iiJ_; ci-JJl *, a ./? j Grooves) 
(Discrete) j^^Jl ^SLL-JJ LoJ*>Lo l^Jl 1*5 t(V _L> 38x13x17 
(Mean Insertion Jli^l Jus Jjb<^ j-^j • (Ribbonized) ^^kj^-iJlj 
60 y> JiL jJlLs ^ISUJ^I Uj .J~~o 0.07 dlLJl Loss) 

.iui\ J> 97.8 _. jJi; (Yield) ^hil SjOi oip J~-a 

J^vj ^c_3«_s t 4 W .... i J^-l j-° <l*_>j! (J *>Lj»- ya J^v jJl (_gj->tj 
ik^-l^j LgJLS" ^iU^I yp ^j^L-^l **>UaJl iJu^ (_g ^>J 
jJLi- y JLS"hJU dJU i j 1 5_y> 25 
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Jljol Jl2J ,__5-L^ J j •/> >«-Ll L-iL-Nl J_aL*_<J j_;Lk_a J^)L<_a oli 
p.. .till <LJl i» jJ» jJJ S.>Lrf2» ^"jJ SiLa ^JLsAj tj-"J ' ( j^2jj>^ 

^j^aJl oLiJl JjIS" *1£>|j ^JaS 5-4-6 

«•! jj^^lj J-luJl oljil j-a <L~*L>tJl iS*>L^Vl J^>j<jl™J 
J-^LLJl ^^o^j < _ s iJl (50-6 J^wJl) (Enclosures and Containers) 




J^p)II »IS^I Olji! ^ 50-6 JiCiJI 



.L4J q^s^woJI i jJu>Jl l y*~J> i-jLJLJI (Bending Diameter) e-L^Jl 
(Strength 4_>j-aJI ^-^Llp -laj^J 4_*Ja_Sj| oJla ^> k_ dIJJJ j 
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JiLL>JJ j t *LJl J y-s ^uJ j i Lfvajo j»-So>^ J^-^! Members) 
^jjjj iajj-Jj <■ (Ug jJ» yfl < dJLL-Jl jL5 SI) k » ./> II (_g jJL™« (^-^ 

^jji Jw^jJj t (Coils) oLLLJl jJ diJij tijiUiiVl 4^L~«Jl 

^i- <Lji«-i 

j^wi y t-sUS/l SiJbc» kij^aJ\ ii^L-S/l ^ i_sUS?l o_^j 

j jSio Lo oiU-j .e-l _4^Ml t_J^- J-'-li »-5 J-o OlJL»-j j\ olp j^>->oo 
k — ~Lr" <S y^-U t Sijjj^o i_iUl O^U"j 10 Jlj^- jj-o oJb^j Jj> 

L^" ^1 jJuJl oIjj! JI^S/I ^ yl^'j .JuJL^dL dlLJl IJ^J 
2000 j ^ Jaii t ^ ; ^LJ jJ c^LS"! oLJLkuJl ^ 



(Fiber Splice Enclosures) i_iJJl o">L/5 jJl »l y^-l J—U j^>__J 01 >— j>«j : it^">U 
<u_^«lj j ^5sj jl VqS l La J-~oJ <u)_^p J g ..." jig ■ ^jU'bM j o*}L^> ^i! p ■ !-?'■"> 

^ o">L>j_»jl!I fl j^>-J jl Sj_>j^>- o">Lv=>j SJL^>J k_JJaJ L> ISJ ^J15 J-S^j 



jJjJl CjIJLowj 6-4-6 

t Aj^aJl SjL£^/l jLiu^l jj& ^^oL-o^/l ^jL^Jl jjj-i* J-o-^ 

. ^j-o 4j j .,e7 ) 3jLi| L^_L) ^>oj oLo j_L*_^Jl 
SjLi^l J ./>" LoJLlp 4_^L^<! i>-L^ jj& «j jiLoJl)) jl jlJ jjJl o^LpJ 
^jj Jio sj^ j^i^p ^ il& j^joj .^v- iSr-^ J\ 



296 



J^-^-aJl <j?yj> JjJa j t (Transmitter Source) J^^-Ul jJ <>Jl 

J I w-jVl Jj_*_«j tcJ_;—LJl ^j_Jj t (Transmitter Wavelength) 

j! jj& ^j-^aJl L_iJJl iaiail olj~^ 0 1 • (Transmission Rate) 

j! J-i Sj~S' 5aL»* ( *JaJiJ LLiSvJl 4^3 U>j <~> j '/>\\ ojLi^i/l y>s- 

4jjUsl*JI (Repeaters) jl j^cJl lyy>-\ $Xs- ry> ^y^-i (.4^L>cJl 
4jjJlLl<JI (Regenerators) juJ ^^jJ! S^LpI 3j^>-!j t^uUjJl i±~Jl 

^jJI <j^p> jJLS' JSJ oJ y 5iU>l jLf>- Jl (coU^ 100 J>\ 
U lil Ul .dlLJl J J-^buJl ^j^AjJl ^\ dUi ->jj<jj t4iL~<Jl 
SjIjJJ ^jJcu J^Ij<_« ji i_U j 4_>jjJJl <L5LiJl oLaUwaJl c~L>j<juxI 
^jakj (_gjJ jl .^15 20 JiO jU <oUM jLf=r <_JI Lf>Ls 
SaUl jL^- L_JLko" 200 GHz Jl J^aJ 

.US' ioo jsa jjy 

: ji-lj (Regenerator) Jl! y JS j-j J-vaij 
850 (^rrj- 0 J jJaJ ^jJ-^Jl J^l*_Jl cAJ • 

8j C— iLi_^o 2 <t_^>- j_<>Jl c->L*-~Jl oli ol 5 . ■ U jJLi 

Lolj .C~>IJ<~« 34 L^l>- y 4j<_^> <_£jL™j 4_«Jajl ^Jb-nJU-oj t C-jLi^o 

jL^>- Jj ^b?xis t t-j .,h U <dt-Ul <LsbiJl cjLjLwJI JLu<ju*I JU- J 
J-p dJJi JLoJooj t jv-LS 13j 8 j£ 4iL™a j_lp jlJ jJ> ioLp^ 

tijjjJJl oUU-vaJl JUjClJ -l^P Llj . JL-jVl j\ J^J^I Jj-^> 

16j 10 ^ ^jl _p 5iL~a j^p jlJ lilc-\ jLf^- ^b>tX^> SJUJl 
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3 



J 



a, 



j 

,4- 



a, 



i 
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Ljzj\ tl~^Lo ^jJcuJl jL»So^l J^l*-* IS ^j-aJI t_i-JJl jl 
JL^jI Jju<_o_)j t jjL>ij_jl_j 1300 J j W ; j_a (^^i-^ j>lJUk^<*>U 
j» J^o ^Ul JwoLjJI jl .aJWI ^ c-jLi-^ 140 j! 34 ^jLJ 
i_giUJl c-JulJl 'Lo-S' jj& * j U aIpUI 4_JSL\iJl cjUUwaJl 3jJi 
(V Jl~» j^l SiLj jl50>^L> <ul ^1 (Material Dispersion) 

4iL~<Jl dll-iS jujuJj .LjjJJI 4JLiJl cjUU ./?1l JUjcl^I <_)*>\i>- 
34 (_gjL~j JL-j^ Jjl»j> j>UaJ ^ ^ y cn 3 . ^-U^lsJl 

ioJaj^l ^ Llj .dlLJl ^ JiiJl jlJjLa ^jJlp 4_Jl±Jl ^ C^il*.^ 
isl™«Jl jU 1 4_Jl_tJl ^ c^jU-wa 140 (_gjL~j JL-jI Jjb<^ oli 
(Modal Dispersion) < _ 5 JlSLiJI o j_^jJI a-^S' ( _ 5 Jlp jujl*j iL^LaJl 
^ 140 j.* i±~Jl Jjl^j SiLj ij\ jlj .SjLipAJ 

Ij^S Jl^lj aJU (Bit Rate) Cj oNjuJ i^L^ ^^JU 1300 
LAS' iJU>c^u- j-=^lj jl j^-pr j^H JJUfLiil 4iL~<Jl jl Ljj .^Wa<Jl 

.iijI^Jl ^ JiiiJl 4-^5 ^^Ip bL^pl 

Jb<_« jCxj <LJL>Jl L^- jJ jJlScJI j! ^ jv-i- jJl ( _ 5 J-*- 
^1 tJaii iJliJl ^ ^L^w* 564 JL~-jl Jjj<-« jj-<w=> aJIxJI 

(Very Large Scale Integration - i?-jjJl ^U- J^lScJl JUx^L <ul 
^ c-jLi-^- (3 j-i; JL-jI cj^/ Jj<^ J^Jb'J t j5C«-«Jl ^ VLSI) 

.iJliJl 

c->L>jU- J_J jjJl jl j-SvJlJI ^ ?-l ^Lij>tj 
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(Plastic-Based Multi-layer Anti- J^LJJ oli-JaJl .>j_*jo> 

. Corrosion Coating) 



Jj>-I oyl^uJl oliyLjIj 0*}L^?j^JI oLJia^i ^j£> J aJl Ijjfc ^ UjJ^ij 
.JUaiMl oUjJi^> ijj^iJl i—aUVl JUjC—I i : iS l ^1p f LJ _ib j joliJl 
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^jLS" J ./? aJl IJla ^ j»_IS^1U^ j .Ajj^a-Jl t_flLJ*lfl O^LS" j t Ajj-va-Jl <LJ j j^J^l 
^ ^ ^$ yr^i .(_$-l-*J! o_U*j olSwlJlj a^U^JI Jlyaj^l olSwi ^ L^JUj<ju«I 



jj iLSa^MJlj iiOuJl o^UaJ^I ipL^ j! VI c 1960 ^ 

iwiJLgJl i^JjiJJ cj^LS^S L^JLojcu-Ij tiLUJl SjL~>Jl oli aj^-aJI 
oLj.,r? Jl jj kxJ aS'^^JI ojJiJl c~JL dUS Jlu j .^>c_Jl c~>J 

j! (NTSC) J>jiy>kl\ cuJl fUkJ j t (Analog Video) iJu'Ldl aj^Jl^I 
^ j»JL>^U«j jl jJVl _^i-i>J (•Uaj j-Aj t(PAL) ojjwaJl ijLj Jas- j»Uaj 
4_L™L™L<J| 4_w*3 jJl ^>nJLoJl j jwaJl SjLiJ jl 1 ^jj^j JjiljJ I tLwJl 4 o la 11 

c~.IJ.~r 1.5 j SJliJl ^ CoU-» 19.4 ^) (Serial Digital Video) 
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t (Intercom) ^^Jl^IjJI JU2j^I j <• iJu~L~Jl j ♦i^Jl oULjj 

->^>^j > j-^il j-f- o jL^p i— i-JJl jl .^Jl . . . (Ethernet) 

.(1-7 Ji^lJl) ij^Lwj ilii 4j<^ ji aj! tjLJ^I 




(Brand Rex "i& j-i i^jii - ) ^ DjU* i_jLU ^^--Jl 1-7 J£i!l 



a^ji oi5LiJt 1-7 
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^JjLoj <»Uaj tJo^>cjJl <U> la SI t j_a JL^-I 4j<->jI J *>Vj>- Lij yj 

4_^L>c_a CjLSs— i 4_w^L>tJ 4_^L>c_a CjLSv— i tlr"-? ' (_5^J ( S ^ J 

. j»Jb»iJU~»Jl ^lx>o La j-*2j 

<ia>^3 ^yS'y-LjJ jj-ojj tioJaj! ^ j t (French Mintel) ^-i (_gjJ 

iJaiVl oJlA jl Ml tj>Jui«^~o j j-la 3.5 Jlj^- Jajy 4~*L>J 

Vj tj»L^A*>l] S^^^ia L^Jl ^yj jvi^jJl i^yl^j .J^IS^JL; L^JljJi Jwojc~J jJ 

4^_«_S' t LaLoJ 4_J^ ^Ll>nJ La lili g 7 . ., aJJ jj-aj-> t_OW2-Jl jj-a <*->! 

Ijla JL>_aLj J^SCJl <*_SL_JL> <t_vsL>Jl cjLS^-JlJI jv-aJ j»J L*_Js>j 

ik^MJ c^LS L^J! SI t ^jJl 
^yz^Ji jLS' 2002 j»Lp <l>1 t ^il .iLSlLJlj 4^SL\L-*>1]| 

JbJL>tl]L iw~™Jl Ij-^-Jj .^Jjla ^^a jjLoJy (j^Lix-i! <U*}L> ^ 
JajjJl oLJu-P 4_ij_*_v?J oJUljJLoJl 4_i_LSLJl ^-_P ^Jl ^j-L^ 

ii^L-^l j v-L>Jl ibL-Vl j-L^a Jlp Jjil ^1 
y^aLJ ^513 ji^l 4jj-,ff Jl ^JLJVl JLoj«ju>iI t j-<> t j-xL>t^Jl oJl& oU 

JLo^-^I jL>o^i/ yjVL> 4_sAjjJ«-Jl isf- jv<Jl j-P JLv2j1j iajj oLaJLi- 

joJ^iJl j ./? '< j (Video Telephony) 3 jj 1L jj\J*ii\ *^>x>- Jl») 
((Video Conferencing) L^l : W jUJS/I ^ oLpU^-^Ij 
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.(jj-JljaJI j& y\>cS\ j (Armchair Shopping) c~Jl y 

Jl^Lj 1 4_«SQ-x*}L!lj <uS\J_~Jl oLSL- iJl ^^p cjLi jJj<_<JI Jji-Xj p-? 1 ^ 

SJbJip VLS^I jiJdl 11* 

.oUjjJl oJla ^Ip t_JJaJl itajl LAS' 

o^Lp <L->^j^jiJjJl ^^1 ■/? \ \ jj ^-JL^Jl ^^sl^j (_£^>tj 

jU> ygJ oJJ- J^SJ 3 jil ^io ol jji iSLiA Oj-S^j k -~^? t dJ 
ol_S\— iJ W . W ->iljJI -^_pj .jj-^ljJLa J^SL^jj j»JL>tJL~^oJl Ijla J^-s 

iS^L^I ^uJaJl .JuJLl™«J| ^ iSL-jJl - jj <~->y>-J jt-r-^l 

cJlS JU- ^ £%J"i\ <y> SiU^l t>*i ^ ^ 

jl ^^wil j^il J^-^-j i^-Jl J»L«jl jil 0L3 Jl ^iLJ^I 

.jvjli JlSv-Xj ol ^laJl t j>= ^° j^y~t 

4j>- j_«Jl Ai^vi oLi 16 ^ ciJLj o^Lp L^Jl j^p c y>-\ ^ji] jlL jj-^j 
i_i;LfJl U J>\ jf-^l lAs-\ jJl iJliJl c^jjJuS' 16 Sjij (Narrow Band) 

J^>-l t j» iJljJl Co jJlw> 16 S jii t j_jll3 (j-^J ' 0L0 jJj«^J| jl 
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(Line Ja>Jl *l$Jl j ^ JajkJl j^L^S\ 4_^_>- j 

3 jLil ^1 ^ Jl SjLiNl Jj^j ^ydl Terminating Unit - LTU) 

dlL- j^s- (Demultiplexing) iLx ^XJl SjLiNl i«_*J j (Multiplexing) 






i 








-* r 








JL_.j>'l fjj Jiil ji ^1 ^ lui 
.<U-^ (J^-^ eSj - * 3 "^ J U . * ."..»lj ^S' ^ . T .i. t .d.U JUaJ^fl oUjl>- |»Uaj 2-7 JiLtJI 

jibes' (_JjS' j*}] JjjjJI jL^jf- J£p «t.W>Jl pL^j^l iAs~j 
(Switched il^>^Jl oUoiJl j ol jLi^AJ (Muldex) ^-~JL° j i_ipUio 
J*>U>- /^o 4J j Lo ^j-Aj <■ iS jJL^oJJ 1 g l. alj (.Jj^j ( _ 5 jlJ1 Services) 
5Jj>^ j t (Time Division Multiplexing) cJ> jJl jv^-^aj Uu^VJzj> 
iJ _^-L<Jl ^Jl L«ij iLx _Jj j t (Binary Line Signal) iuL! 4Jai>- 3 jLil 



305 



I iSjJLJLoJl Jgj WW jli t ( j V i>c_a 4_J_J«_jLjj ijjL^aJLsl ljL-»^j 

JL^I ^ Jit cJK; 1^1 Ml iSUi iJU Jljj M ^j-^Jl ciJJl 

^v^^j LjLj Lo^j laj 3—7 JS\*xJlj tjjjx^jl Jj^j dJUUl 




10 20 



30 40 50 

(^) dU-Ji J> 



60 70 



JjUoJ i^j^aJI 1 _ f 'M-" fUiiJI iiiSj jjimJ\ 



fLkJI iiK ^ IjlA, 3-7 JiLiJI 
.iJtJI ^ i^-;U_» 565 ijZi JL-j| 



^j^JLaJl (1) ^j_iJ I ^y> C>LjLj«-~. jJl i. , a a ^3 j j-»JJL^_«Jl L^JLp Jv2J*- 

jJi-S' 4000 ^1 y- jUkjCL^I ^ yrj) ^^»' JU-~i ^ £j yu* y 
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j g j»J) (Tensile Characteristics) Jl^JI J-*->^ 
^ J^-^-s 0.1 ^yj Jil ty^jJl *Ly*£ ^ lo-^-a I-JjIJj cLLLJl 
JLi 3 ji i >j\j>Cj i jjlj 850 J jJaj j» -^"1 jJl jJ~S\Jl 

.(^jJ 2500 ^L" 

Jil Lib jlS jdl ^ ^J«J) Sjl _^>Jl ol ^^JJ J^LiJl • 

i jJL 850 JjJsj i=f j» "^"1 jJl j-^^l (_s^ J'cc- 0 0.8 ^ 

.( jjivaJl Jji 4jjX« 60j jivaJl c~>J 30 ^ 

^JUil SJLuJl olSLiJl 2-7 

(Frequency ii^J LLpI ./? - ii-j^-l* ( _ 5 Jlp LjI ilL-JI 

yaj HjJoj j\ t^jJuLojJl ki»Jl Division Multiplexing - FDM) 
. Lff »i J\ c_Ji! (Pulse Code Modulation - PCM) (J ^ r JL; 0 ^i-iJl 

J_>ljJLo-Jl j_ojJlj ^5-^ j-^ C-wJl oI—JLAj (jL^>-*JL~wl 

(^J^ .. . ^j>i2>J>\j 4jt™Jl 4I9) j_£jL~a tlJia L^jj ^ L*™- *y 

J^LLJl jL>Jl c~>t r s^l 'L^vaJl ^iUVl jla tiw^U-cJl o*>L^j^Jl 

~i*j La jj 

V-L>^JI ibL-SlI oLSLJ, J5 JIjljl-I l_A1£JI ^ <uU UJsj 
4_a-o 1 i-^L>^Jl iS^L^^I olSL-Ji j! Lygj ^ j- t ./? < ^iLJL; 
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10 iiL~a Jb<j J^j iilSCII j! iJU-Jl L?-jJ^ScJl (_g ji j .(Highways) 
ti^>cJl t_ dUS t^j-^L^I (_gjwa-; A-J jIjul»I ^ jvJ^ 

. (Microwaves Links) Sjj ^^wJl 



aI^JI olSwi 3-7 

j^j .iJu^ ±S*>L-l j»lJu>c^>lj a-L>^<JI j! ioLfJl i ijLgJl aJIjlj 

4_J_>c_oJ| Cj^/IJlJI t j_o <L™!j Ja j W >c-) Cj^/IJlJI J^VJ (_£j->s-j jv-j 

(Regional l~a\>\ <>JJ 5Jl>^ 4_SL_Ji J^SLl^J (inter-exchange) 
J*>L>- ^ 4_™jjJl 4JIJL-JI Jl LaJUj d> y*-i ^ {yj .Networks) 

.(4-7 JSClJl) is jlai- 

:SjU ^ *j^L-bU 5-koJl oUJUl jl 

2000 Jl J-*^j j - (Trunk Lines) i™5 ^Jl Js Ja>Jl i*~> • 

100 ^y> J^>t^J j _ (Branch Lines) l^s- Js jia->Jl 



.^5J 200 Jl 

c-A_J j-o _ (Subscriber Lines) yL^Jl Js jk> • 

.oUf 10 Jl Jb-lj 
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l^s- jit iJot-o cj"%\5 

H 1 

oAL : El ^ 9 



(J JjLlj Oj-iUj 



TT 



LZ1G 



in mini 



^Ju\^\ SSLi Jli* 4-7 JiLtJI 

oUUl 4-7 

. (Local Area Network - LAN) iJ^-^Jl • 
. (Metropolitan Area Network - MAN) i^JuJl aSLiJI • 
. (Wide Area Network - WAN) jJl ^L™Jl aSLJ. • 
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(LAN) iJl^JI iSLiJl 1-4-7 

aJL^JI t_j| s-Xt- {y> (5-7 J^JJl) iSLjJl <>Ju& » aJLo 

oIjJj-w-oj-Sj t4j_JjUl 4_JjyLSJ^I cjUJLx-oJIj t (Terminals) 

ij\y> I jisLi^-j ^L^jJl t_il jJabU (Server) joli- jl (CPU) 

(Ijl^-Ij I jjLa jJ_J> 4^15 5 ^jIj j W 2 < 1 . la oJ) 4_SL_JLJl <LjLo jAj«^J| 




(LAN) SJUJI JSLiJI 5-7 JiCiJI 



(LAN) i_JL»_a iJL-JS J j-J jJ 5jL_ p oJj-IjNI OJ : iiij-'iLo 
J^j^_Jj .1976 j>U ^ (Intel) Jil SS^-ij (DEC) ^ jjUJL. (Xerox) <j~Sjjj j 
( _ 5 JLp SjJjJl L^J j i (Bus Topology) j Jaj- ^ p^jLuJ iL—jJl oJus 

C-JjJL>^lM Lalj .<LJliJl ^ OjLi— a 10 ^yt ^ j^JU oULo O^J-A-a ^Jj J jJl 

oUUJl ^^^Lp L^ijji J.,^>" j cJj^jV! j-o djk~J j^i (Base X 100) 

.ijUi ^ c_,u^ ioo ji^ J! 
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(MAN) AjiaJl 2SLZl\ 2-4-7 

ojJ^ l^u^-o cjULj iSL_Ji (6-7 ASLlJl) iSLjJl oJu& jl 

jl^_>o L^-lS 4J j-s^ 5 j» <L*L>ca oL5s-wJu <lp j-o->c-a 

J ^iVl jL^Jl iJi>oj olSLjJl ( ^ J-^^j jW 5 !" (Router) 




LAN S£_i ' 



(MAN) ijjjUl SSL-ill 6-7 J£jJI 



oLiL- £j| pJajoi j-a _ rr S'l iSL_Ji (MAN) <Ljjjl»j! iSLJLll ^JUa-^a ^-^v : ikj^*>L« 
i-^-LJl ^ (WAN) 3jt_»ljJl i^-L—Jl oli iSL-iJl ^ y^>\ L4J1 j—p ci-l^Jl 

.3_sl yuJl 
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(WAN) S*JjJI ^L_JI J£_i 7-7 JiCiJI 

(WAN) UJ^JI A^LvJI iSw, 3-4-7 

^\ jk>- ( _ 5 Jlp yl iSLj. (7-7 J^LiJl) iSLjJl oJu jl 

oL™jj*JI 5iJj«jLa olS j-iJl t j_« j-iS' iSljLAj . 1 g '. . ' L« ^3 aJ j_s*2 j-«JI 
oLSwi oLp j»Jj>c^™jj i cjIjLaJI oc^I jJl <b~L~<Jl oLSwi J-*-^ 
(Public Switched Telephone Network - 4_oL*Jl i_iJl j-^JJ 
oLSL-lJl ^ j_*>_>t_<J jj-SLoj i— aJ> 7-7 JuSLiJl J ^ Lj .PSTN) 

oLa j-L«_oJl 4_^L>t_oJl cjLSL~JlJI J^- .<LaL*Jl cxjI j-g-LJ «Lw=>jI 

*^>-L^oJl ^5LwJu ^j^w^ 4 Jl>~jj o\ <ujl>~u>JI ^SwiJJ ^j^L^j Lo-^ c 

.oUUl 
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^j^aj (_aJ ^Ua» ^^waJ 5-7 

.Ifi* oLk—^l j-S^kJ (T^^ oj^Jl J^-IjJI 

JJ^i JjLLo AiUaJl ill J j»UaJl ll» ^ SjLiNl oii JJUJj 

: Jo. ibL-Vl ^ (dB/km) Jl ^lij 

.dB /km" 1 JL ^LS, lOlog [P out / 
^jJl t j»lb'.U aJl-x^^JI c->U<J^Jl jL^p^I ( 2 )? hj Jj-Vl 

.^Jl .. .(Routing) oULJl toL^i^Jl 

.(^Jj • • .(Video Conferencing) ^ j i JJs]\ JUai^/l jS- J^p 
j! ^JlSJI tJaJo^Jl tojl^>Jl) 4_J^LuJlj ^.JI^Ji^Jl i~Jl • 



313 



lJLJ^I Jju>- j! Jsljj ^yj ^jUI J-;-* jJl «-LajI i— ~><j 
JiCL. *j">L-^l *py y ^"Ulj t(J™-i 0.02 Jl 0.05 ^ »iU 

(J j./?^Jl jj^o-J I (MDFs) 4_™jj j jj ^js>! JUuiJUjI M-Jbj .Ji?- 

4-1 ./a a : j iS^L^I ( *-si>j J*>L>- (j^> Lol (j-^-* tS J^l 0^-* 

Zi jf- ^ ±1*A— 'V I £>j j\ t ji-l ASC-tJ ^3 Ja>- Jip J j-^>JI 
^^aJiij ^SUjj . (Fanning Out) ( _ r _J ^Jl J-^Jl y 5 jJiL* Jo_p*Jl 
ISI ^Vl J^LSUL; J^LSUl iajj 4.W.5J ju^p ^s-^J* J- 5 ^-; oc-*^' 
JS^L; S-IpL^ Jj-b i]*>L*! cJujclJ 



oUMl JoLi. 1-5-7 

l»Ui; ^ ^vj— oMU^I jl jL=~ iiL* Ijl~JI ^ 

j] ij^^iJl i_iLJVl oMjLS' J*>L>- j^ij^Jl L> j ./g x^j ^y^Wi: 11 
1-7 Jj-b>Jl J l$Jl jLLJl isUJl j! Ml ciiKJlj i^oJlj 

aSL- Xj (!) 4™al>cj JIjul^I yS^oj c-i-S 8—7 ( J^-xJl j^-laj 
i^-UcJl dj^L-S/l ob iSL-lJl j! dUii' jj^jj .(<->) 'kj-^-i, vLJ 
to jLiMl Silpl j! ol j ^^SUJl Sj^-I y ^iSl .>jip ^I^j 

Jj^UMl fLS^I Sj-£^4 j-" iJLP Jl 2L»-L»- dJUJJ j 

.6^. aJUJI oi» J i^-I 10) (Closures) 
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iS^L-Vl oS/ Jil S-L^Jl olil JJ ^iJJl U1S jl 

ol jl /j ^Ij ^^ll <y ^-*Jl J) <L?-U»x_) <L«^L>wJl 

JJ 4__jJL ySJ j .SA_«Jl cjULJ.1 ^jl* J* jJ yJl 

^oVl J .4_flJ_J j J 5\J <L~~uL>cjJl 

. J,.,a:. 11 ^ Jij^ _P dUiS 




SjLi'AJ iis-Uia oils- Jl k±~Jl /y> 

L. iaJU ji (Switching) ^jJ- 

,_£!] <0 4jLj>JJ jJ jj j_jjJl CjUJ^I ys JjJj 

.[oUjMl 


^^Ljj—LjlJI J ^> 4_tLdl 

jl ^ r ^A 1 ^x^jj-( r SJ>\ 
^ 2^LJI ^j-^-Jl 
(j ^lj jj^I jJl cjL jji 


Jl jju 0.125 ^ ti^Jl ^iJJ ^jlil >i!l j-yl ^ 

£jl jJs ^UJl diLJJ ^jli-l ^iaijl Lot .Jl^I j jju 

^ jjJl ojjJl jl L>_jj .j^Ju. 10 Jl jus-l j j»_L> 
L L ^ Mi ^Ls*_)!^ ^uL>tj-LJ yJl jj^Jl ^-i^-^_U 
j-i-p jl dJu ^jL-j ^iJJl il^L^I ojj oLj t jJwl 
.i_-UJl ii^L.Sfl jjj 


jjjJlj f>J-\ 


J_vf jj Oj-X; CjMLLI pJijw <bl Ml i tij ^Ji!l Jjp 

.i-^uJi i)">uS/i ^ i.j}Ui 




4_*_Jl ^ys Uy>- J-«_*JL_J aJLLI LoJaJ^I jl jl L»-; 
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il SIIjlJI 




M (i) 

^iL-Nl oli 5_Ju>^Jl cjLSL-JJI ^-b^j t^g^i^Vl 4_^LJl ^ 

.(Closure) J^Vl flS^I 5j^-f ^ j! ^b>J J Si JJ j 

?J£Ls a! 2-5-7 

^Jla JSJ jl ?LJuUj j»I L*i j j»UkJl jjio jl Jj* 

J\ (»lkJl 1-2-5-7 

^j^i jJl lLJJ J jJaJl ilJL^^I ^ ^1 jJI S_)~jl jl 

J^-l t j_« Ajjj^aJl Ajj ,/f Jl 5iUaJl la .i jJLa <U_o_Sj i l^JUtL^I jL^-j 
.|JL>- i j-i>^= (Bit Rate Error) c~Jl ^ Uai- Jjbw ( _J-p J j^a>Jl 

( j^«-J (_jJl <jj jg'. II J-JlX-^oJl 4_^il™>- jl_~~>tJL> J^Vl j g laj 
i^wJl jl j t <l*_^J| ki^?- t j_« bjJU>t_a j»Ua_Jl j! 1 1 g 5 . 5 >»J 

o*>\~_»o oJLt- JLJLl~j^/I jL^jf- <t_^L~j- ^jjUiJl (_gj yfl Jl 
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Jw2j ^jJl <uJaj*il ^ £jJ_> jL-Sol J^L*» olj _jUl J^uC—J 

Jvaj jJl ^ U!j .iJUl ^ CoU-a 140 J! LOL-j! Jj_vo 

S_ iJLJSfl J^jLvJi dJUi ^ ^J-d j_& L. ^Jl I4JL- jl Jj_*-« 

4-i jj W oJl 4_*__J| jj-^J-J L^-iJ $\ i SJ__j<_J| CjLsL~oJJ <Ls_>->-j t Ja^>jJl 

AJiLiJl cjUU../?J1 JLjc-^I dlJ-LS' .SjLi^l ^J_jj S_IpJ oj^r^ 

^jaAJCj (Spectral Bandwidth) L_aJa.ll *ULI ^jj^JJI 

^UJI fl_d1 2-2-5-7 

jU tj-w- j^Jl ,_Jl isLkJl J^J-4j (J*>U»- 4 ■ W-kJl ^™_>_; J-Caj 

4jUi> J-s~>J ^U-Jl t j~j 0 .,>•?] I 4™J| ^ ^/-JJL t j~<w-Jl J/>Lp Jljli-I 

. (System-to-Noise Ratio) 

(Non-Linear Pre-Equalization) ^___W*>lJl J™_Ul J_l_*__!l • 

.(<loLiJl cjUUwaJl «•!_! ^ SjL-i- 4^o_Ci t jS\Jj) 

.(iHJaJl -lojl ^ *Ui> j_aJI ^Jl 
j»U_Jl jj cJlS" ISI Jail ^-L-p ^JJLjJI ^UkJl jLi __UU 
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l y\yi<J\ j** JlJl t-j^LJ JjU^> £p~Jl CJ^^I 3-5-7 



^jJla liVs- (Networking Market) dJL~ijJl J j»— 
44^- jc>p (ATM) ^sJ>H\j iSJUJl iSL-lJl oip cJ^Vl t^jiaJl 
^ c^U^- 10 i_oLL JL-jI Jjuo. j»JLij cJ_£$I j! VI .^jJjJl 
^ (_g _/>-Vl Jls-Ij j^iJJkJl j-Jl* J5 jU dAJjJ iSJliJl 

cjLj-SL<i j j-So L S.>Lpj .5^JlSL)I j^J ( _ r ~j J Jl (j U!j .Jj-^Jl 
^L~Jl i**-l j aSL^JI _^SLa l _^="jl (LAN) LJu>^Jl aSL^JI 
.oa j?- j UpU _^s1 (WAN) Jl oL^SL, j! jj. t (WAN) 



£° JwoIjcJJ \Jc>- <u»*>L>> LjjL JUL ^jJIj i^Ij^JI cjU jJjt«Jl JJij 
ipLv V ^^aij ^^43 t (Multimedia) iajL-jJl 5iJL>c>i oL>JL>Jl 
Ijjj <ljjLJI oJla jl j^uJl jj^j .jLibJlj j5vJl cjNI 

y^sl ^.j^-vJi ^j>jjL>y\ j ^jjL>y\ . ./? 1 j! jji c-j jji ^ 

JjiJl JLjc^M] (ilj^Vl J> (Multimedia PCs) Jaj'L-jJl S.>j_*ju 
.^jJLiJl C->UJi~ ^L>J ^1 <LpL\v2JI 0U-J3JI (3^~- 



J^olj^jl J^Jl t— »jJL>V j! L>~3 t^yJLJl 1 JL>Jl ^ L«l 

( J^o_xjj ^jO->-j\ ^_jj_«Jl C— ij.Lj^/1 d)Ls t SijJL>c_« < *-^ _ j-" <*_><_^ 
oL>-_j^ jU tJj«iJLj .*>Ui a^L«J1 iS^L-^l ^ g ... ; 

cjIjJj_~o-SLII jj «L>-jij^>Jl ipj^Jl oli ^jj— «Jl C-J^ij^/I 
^Lp JiiU>j U>_i t^jUJl cJ^i>*>U aj^LipVI ip^—Jl cjI^j jLs- 
.4JLJI ^ c^jLt^ 10 (_£jL~j JL>jI Jjjw oli oliL-lJl ^ jv^LxJl 
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oipU&JI 4-5-7 

LLJ 3il_p 1 4_JjL«J aI 4__«_9j COILS'! i^jJLj ojli J^S Jwoj«jl~j 

J-Aj L" p-^-^d 'j' Jlp-lj l_aJ t l_ap! ./? jl JLojCU-Lj .IJip-Ij 

i_JL?-l.i jL^aJl Oljli SJ_P ^jJJ 4_sLsi>^Lj t i—J j-V oLJs 64 ^jjj 

i^ipLvij jjs i-ipLs^Jl ^ ^jJl IJla jl -^L>Lj ol jlij (Intercom) 
.(Laser Output) ^ (TDM) Loij cJjJl jv-^-i^ 
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<l~plj ^Lt-rf? 












































880/840 


120 


13 


3.5 


0.2 
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45 


51 


3 


-56 


-2 
























jl-jJU 880 /840 


120 


15 


1.5 


0.2 


1 


23 


29 


3 


-49 


-17 














































ji-jjU 1300 J^Uil 


120 


25 


1.5 


0.2 


1 


38 


44 


3 


-49 


-2 


J.U1I j-jJi« jjJ 






















1300 
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3JUJI j OjU_« 34 


480 


11 


3.5 


0.2 


3 


40 


46 


3 


-52 


-3 


j^jk 880/840 


480 


21 


0.9 


0.1 


0.8 


19 


25 


3 


-47 


-19 


1300 J^Uil 


480 


39 


0.9 


0.1 


0.8 


35 


41 


3 


-47 


-3 


^jji; 1300 


480 


53 


0.6 


0.1 


0.5 


33 


39 


4 


-47 


-4 


1300 


iJUJl ^-i^ 140 


1920 


7 


0.9 


0.1 


0.8 


11 


17 


3 


-40 


-20 


^jJU 1300 J^Uil 


1920 


31 


0.9 


0.1 


0.8 


28 


34 


3 


-40 


-3 


1300 


1920 


48 


0.6 


0.1 


0.5 


29 


35 


4 


-43 


-4 


boo 


iJUJl OoU~o 565 


7680 


35 


0.6 


0.1 


0.5 


21 


27 


4 


35 


-4 





^jJjjJ^Jlj jJ-J JL^j^ jLg-y- *>Vi-« t Jl?-Ij ci_J ( _ 5 J- t ' _r~^\ j\ 
BjLilj y^jJU 1310 l^-y> JjJa., J_^j Sjj^Jl ^U- (HDTV) 

oJLa jl -j—-" j-jLi 1550 4_?- j_a J jja_> 4_J> j_v^ c-i-pLvi-j 
(Wavelength h>- j^Jl J jJa iij i_ IpLsAJI ^^--j ^ 
L»J_^p ii^jJaJl oJu& J^>_*jl~Jj .Division Multiplexing - WDM) 
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. JUjc^*>U <?-Lo 3 ^^ii ^iUl ±5bj& j^So 
JjLSUIj Skill 5-5-7 

ol _^19 Jlp JiLj ( ^<>-vixJ (TDM) <t~ri j-a-> oljLiJ J_«j<jl™Jj 

.SJa>J Jj> J Jais -A^lj JiU jLwiJ cJ jJl 4iix>^ 

tJjJl Jis 6-5-7 

J-* (3-7 JjJ->Jl) Jlii 5- r o-S' ^ ./a Jl i_jLJV I , fa «-a j g fa" 
JLii iJLJl J 75 Jl 4JUJI J 60 j!) 6 dB/km Jl 4 dB/km y- 

j-Jco LoJlxpj jjLj 850 J jJaj <L>- j» J^ (-A^-l jJl ^» jJl^SCJI 
J^ 3 Jl y- Jj ^ysjc^Z JiiJl 4~oJj jU t ^> ^jlj 1300 Jj i>- j^jl 

.Ju~l Jl jJuSJl J (5iJl J 60 Jl iLJl J 50 J) J™~o 4 
/^o jJlSI jJLaJI <u^>J5 ^z? a->cUi jJLa jJU 1550 J j W i <L>- j-a J-^ 
Jl_^) 3 dB/km Jl_p- Ji-oi oli i^li- i_sUl yl^jj .dJUi 
J™>o JLii <L*Sj t jjU 850 Jj-fa-; j» J-£ (<C-*Jl J 50 
1300 JJa, Jlp (ajuJI J 20 ^1) Jb-lj jl5 Jb-I j 

^ 10) 0.5 dB/km (_gjL~J Jtii J^»yJl jl .^ojJU 

JLiiJl iJlA jl ,Lw lj»l Lr «J ^LajjU 1550 Jjia-; i>- j-« J*- (a!<J| 
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ejLUI Jii 3-7 JjJt>JI 





OJUl 


jj> 1300 


jjU 850 


J_-.> 1.5 


J_~-i 3.5 




J_~o 1.0 






J__-j 0.5 







U-A^- ^ (EIA/TIA 568) V" 1 ^ 1 ^ri 1 -^ 1 JU^L Jb-I jJl jL£Jl ^ 




(?HJi\ Uaji iS j-i **J&) JjjtfJI iJUill 3£_i Jli. 9-7 JSLiJI 
t j^- JJLl™« JJLs L_g_J| jLJL«Jl jj-^* j-^ jJ-S 

jaU^» 100 j»! jj 10 Xs- «• j-aII IJl» < j~» yaj (Ills'! «•! «• j .^l 
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JjliUI vr^" 7-5-7 

j-a 1*5 (Access Network) ^j-Jj-Jl iSLj. LJUj t (Trunk Network) 
J-v j-j 4 . W oJ <luijLa 4-Sv~i j g laj (_gJJl 9—7 J^Sv-JlJI ^ tlr^ 

^LJl Jlj t (FTTC) i~iiJl o^Jl j! ciJJl JUl,! t jSU J _ 
Jwa^j Aj-LiJ iSLj. j»|jjk^<L (FTTH) JJLLlI t(FTTB) 

.(10-7 JSClil) *">U*Jlj t L_Jl5ULj 
jSLJ\ cj%\S JLJUi :JjSfl JliJl 1-7-5-7 

(_g^>- Iiaj .Ji^-lj ( _5~- a jL~>-l (_5__^>-j .<bj-^2j ^_sUl cj'^LS' JU>j<j^Li 

.(11-7 JSClJl) (Hierarchical Star) 
cs^J^-*"-^ JL>-*J^*>\J ^k^oJl t j_« (.r^ kilL^< ^j>^_ 

.(Cross-Connect ol ^xiJl iJjo= jl$>Jl £~Z> y j!) 
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(iH-Vl Uaft *S jJ. kJUS) ^Ofi-UJ *_jLUI 10-7 JSLiJI 

4_vsL>- i_J^ ^ cjLkj^Jl j t (Fusion - Splicing) ^-»-lJl 
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o^LSOJ _s-j**JI JbJUill 12-7 J£_JI 

5JU1I JLJI ^ o^UJl JbJUJ : J\ii\ JltJl 2-7-5-7 

J_y^ jJ j*i j-«J5 -b^lj (J-jLW Jwo-x^™j .(12—7 J_>L_Jl) (_gj-s<aj >—iJ J^s 

jj& j) (Intermediate Cross-Connect) J_u_- j ol _^_«Jl 

(^j'^l J^LkJl ^ ^1) La .WUJI 0 1a ^ j^jS/l J^LkJl 

j_.lj.kJl Ja-,^ J_SLi o^__Jl -JLJ^I _J*>LJ ^JjJ 

JtiVl ^j-~~Jl :-LJl_)1 JliJl 3-7-5-7 

(Cross-Connect) 4jLs__uJl iU^ jJl -k>j jLi«Jl IJla iS j>h 

t j__aLj < g oJl t j_a 4_)Ls t^JLsVl (_JjJ_™oJl . Lg_s__J<__> CjIJLx-oJI 

^.Lp JiL_>Jl ^LJLj tj»J_ki~j-_ ^1 ( _ r jLi<Jl i-U~>- LiLJb 
JjiiVl JuJUjJI ^^aj <.-_U_ J_JL>_xJ jLJL^is iSL_»j .^.C-JJl 

.o*>LlSQJ tij^jJl JuJudlj toM-liCU ^jlJuJI 
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iuj (13-7 JSLiJl) o*>Ll£Jl JuJuJ £^J| 11a J ^y>o 
^LLqJIj (Horizontal Cross-Connect) ( _ r aiVl t_JU^-<Jl J-s^jJl 

.(Riser Area) Sl_Js 4^L^> J I JUjl>I i \> S : T > Jl ..^■uJl 

j^J^ia ^jjl^>- J-v^j t-sUS/l oli vLJJl i3*>L«Vl ^o—Jj 




"*JaH g+jj* "tS j-i 1.JIS) 0%l£U ^JLliJI Jiftl JbJUsJI 13-7 JiLiJI 

j-p 100 Jj<_)! 4iL~« ( _ 5 Jlp ( _ r uLiJl ^-vij i-JLJV I JLi-xjl^I 

J^jljisj 0~L~« 4 .Wi<jJ Vbj*/" ^° iw-Jl ^uJl <Jls<9j 

^iUVl iS*>L-l J-^j $.x>z i«jU=> Jie-lji i j^- j j 8 -^ j^J^ 

(Intermediate Cross- ia^jJl k-JL^uJl J~^jJl y iiM^Vl 
JJLlil) Sj4^-Vl 3 j-iLy (Riser) 4j.> j^j<JI SLxJl Connect) 

.(14-7 
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■ 





MDF 



IDF 



O^lbOl -ljj-jJ 15-7 JSLtJI 



oljUs! 8-5-7 

j-oJ iojIjVIj jv-So^l 4JLSL>_a (Mesh) 4-SL_Ji J^SLijJ ^ jJ>-l 
iJj<j^ L _ r ~j j (Backbone) ^iLJl J^c-* ^la^ii\ (Jjjj-^^ 
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4JL9j_a ^j—jULi CjL>- jJj Ajj ./? ' ^jl_Jl CJ*)^!.? t j_a l_ ijj_a 4_SL^JL)J 

^ 4~J. IJla jl .(Patch Panels £tjy oL^jJ 5^Lp ^^—j) 

i (Hub) i J-^jJl jL*j- ^ i^y iJLjj .c->UjJjt<Jl oLSwij 

.4_lj g ... ; 4_Jj Jjw?jJl J g . .. y £-J>y ^ji Oj-So L» S^Lc-j 

i>-U>Jl jjj jj-a •• • J ^J~ J< -^J J ^J-^ ' 4j* c _a^ r Jl j-J<-j) 

jLj-5»- y> ~JJ "^A^r t j-" \ & ^ ''^J eiLf'Jj La 4SL-i tlLSLij 
(Main Distribution ( _ r «-j J Jl ^jjjjJl jLisL B^Lp ^j-Sj-oJl J^jJl 

.(15-7 JSLiJl) Frame - MDF) 

,/f"u <L~j>- (_g jjU j_a ^>cJ iJ*>\_~o v y I 4 W a'. !l oJLa ^jj^J 
(Intermediate Distribution Frames - i 1? . jJl ^jj-jJl ^1 jJLj 

^3 jV-SL>cjJl ^1 jJl jJ>u 4 W ■ . i jJl jj t j_a jvJ (J - *-? t IDF) 

.cj|JUt<Jl 43 ji- ^ j! t Jl ^jVI iy&>-\ ijlji- 
^L-^oJl <*j»-L>eJl jjj t j_a k-ai j_?-Ij j»-~~3 ^ <L*iLS' iJ j ^^-i 

19 JjJaj <ij*&> > a LJ I ^j^jv iilji>- ( _ 5 1p Jllo 16-7 J5dJl jl 

k_~-La jjo j (Ports) ^li 1440 JuJu>cJL; jL^>Jl l-i^J j 
.4_Jl_>^J| oLSL_^Jl j (Short Haul) (_gJ_<Jl 5^ . ./? a cj^L>_3<jl^*>L] 
cjLSv— LJ! (jJsL-a jLixJl 4 W a \ 5 jl_^>Jl IJla JLo_*jl^1 t ^ r SL«>jj 
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(iJ^L»^l i-.ti'S j-i i»J2l) 16-7 JiCiJI 

^^aJl dJUL^JI ^ J&JI iJlj^ 6-7 

i_iv2j (^jJl j t (System Loss Budget - SLB) j»QiJl ^ JULiJl 

tJb-ljJl ^jji-SJl ^ L_iJJl t j^*y> LfJ U-j t j-j&^Jl J-olj-^ jL^s-Nl 





/ 


\ 














A A 




A A 



(Optical Path) ^j^sJI cOL_JI ^ JLaiJI Zj\ y> 11-1 JSLiJI 
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c^UJl yi ^ISLJl il^-Nl ^r~! -UAJlj c(LED) ,j_^iJ ^pUI JbiJl ^U-^Jl 



.<uL>_xJl is- j» J jja • 

_ iivs jJl lJ ^iij jl ^yLiu^Jl jJl o jJlS) (Margin) Jb»Jl • 

.(J-^i 10j 6 £j*> SiU- j^SJ j 
.(568 TIA/EIA J (^oiJl ^1 JU^L) JliJl J™- Jlp 
. J™»i 13 - = (Tx) JL»j^I (_g 
. J™xi 42 - = (Rx) jLiiw^l (_g 
.J™o 0.75 JJis ji y> JS t2 = o*>Uij^Jl 
.J~~0 0.3 j» Jii ji Jajlj JS i2 =iajljjl 

.J-^-o 8 = JU>Jl 

x 2) - (JL-jVl - JLJLl-MI ^^S) = SJjljpJl 

. (iiUJl ^ JlaaJI) - (JvfjJL; JlaaJI x 2) - (o^L^j-Jl ^ JlaaJI 

.J_~o 15.9 = 8- (0.3x2)- (0.75x2) - (13 - 42) = SJjl^Jl 
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: 50/125 .>JjO> i_ iJ IS Uiilj jl; _^Jj • 

j^c jLS J jjsj (^a../?.jl Jhi 125j t_JJl jJai ^ 50 jl 
^jL«J A^j-Sj jjU 850 4j>- j-a J jjaj (Jb-^-^bj c -b>-lj 

5.3 4iL~<J Jwojcu- iL^jJl o-i* oLs tJb^ljJl jLS^i\ ^ J^-"- 5 3 

.(15.9/3 JS) ^ ^J\£ 

jl\ oLxS; 7-7 

<uASUlj J . . W:ll ^jj cj*>IjLSvJI jv^j^j ^jj jLii^l ^ y>^_ 
tiUVl o->L>l5 jli ill.,.,,. ^S 1*5 j .(.UijJJ iJU^^I 

jl .(( /" _i Lo^-j J-aajj y^ojj JLojc-^L L^if- j~jcJI (^^^ Jl 
t o^U»Jl .62.5/125j 50/125 L>_a U^Ji y^^- ^ 

^ Ulj .(62.5j 50) l_JJ .yrj^Jl >SJl (*^~ JjVl ^ J\ JiJ 

Lj&ms' ^Ujj ti-^-jUJi iiJaJJ ^j^-jUJi ^Wsii J^-*^ ^y^' 

ii^oj J-a&I *l/Vl l-^LwJI dJLLJl jL^-l .jj^^JL 

^ c^vaJl ciJJl i]*>L-! 
. jJuJl J^I^J jJloJl <j-J L^J^Jl i— iJl^Jl Js jia>J JsLojJl i^Aa JjLS^JI • 

jJuJl JJ~b J^jl^jj 50/125 j^>- JsUjS/l i-b^> JjI&I • 

. (CATV) jUJdl 
100/140 j! 62.5/125 i»L«_;S/l J^LSLJl • 

.(Wideband LAN) i^y^l i>-j^Jl oli iJux^Jl olSL^JJ 
^JjLjj p^a^wa i J^5\-*Zu ^ j-s^2-Jl c-iJJl iw^o ^Ss^sl LoJL~>- 
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5 jIjJI t v r j& jJ jL jSl^> jl Ijl>- jt-j^Jl y» t Jl _p-Vl J5 ^ j .(^iLJl 
J™~o ^j^h siLc) 'uSsJlSwJl o*>W' j^Jl y t j- J!> j-*^ 

iJJl i—Jij Jj^l i^—a.-JLi 1 t_Jii jVj iJlaW./^l Uai>- (Jb-lj 
ilj^Js la 2 a ^ i_gj yg Jl i_ i-JJl J-v» jj> jli t dUJUj .^yLi-Jl 

^oLJJl <_yJ-9 Li.^l kjUjb lLL)Jl5 Jj I L> g ^2 jj-^S-J Jw? jJ 

jls t Ja>Jl «• .jjSv^j Jr - * j-* '*-^ < >- a i > jsV> \Q,/f*j 

fU^l yljp" M 2u_ r ^Jl >_sLJS/l *j">L-^ i-SLilSLJl o*>U*j-Jl 

oLS'jji Sjip cjJl>-! k_™~Jl IJl^Jj .LxjuJI 4ji1x>c> c>Ijj<_»JI ( j^> 

t (Adapters) oUjL^ 

oJla jls tA^SLjlSLJl o*>Lij^Jl ^ JUJl U5 j .(Connectors) 
.(jb~lj Jr-^' 5 lSj^™^) LiUi>J _y> U^l - 'l^Lg^Jl 

t MLa l^-waj t iihj^a JlSLiL aj^.,^ Jl ^iLJ^I iS*>L^l ./> " 
(Breakout L*jA-° j-J> ^jLUl /^Jj-l_Jl JLo_*j^MJ iJ^LJ 
(Heavy- J_JiiJl ^jUJl JU-^*>J ip3_uJl o^LSJlj <. Cable) 
i(>li- j^j-ta j *L1p oli oMjlij tDuty External Cables) 
ibL-Ml oJl* ^ JiJj .(Sky Warp/Sky Span) 

.L&JiU)J^p| lw-sJ>cJ *U^-«-a ^—5* ^3j\^3J>- 

J jlJUll j 1-7-7 
o^lSUl 1-1-7-7 

151 
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^1 2-1-7-7 

<u.Wll i>L>j>J t_J_v^ k_JL>- jl <i™iLj- ^^jl Jwojc—j Lo Silt- 

3 ji c>IS c~™J l^Jl Iojj toMilS^I ^Jlp (_gjU>Jl J^j^^JJ i^jUJl 

.(19-7 JS^Jlj 18-7 J£JJI) iJLgJ j^Uxu-J jbL> 




JlwCUwU 18—7 ( J^-£JI 




J/j-iJI ^1 Jlwcl 19-7 Ji^iJI 
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.(Spacer Rod) JLpL* ^ T aki_ Js^^Jl J~>Jl JLjc^Lj 



S^jJl 3-1-7-7 

iiS-Vl JbJUJ 2-7-7 

olil~J oMUjMI i. ^3 iilS - jiS^I *>JI jL* M 

k_~JL^Jlj _yL>Jl <LilSo jj^Jj I Uj-» ; ' ■ /?" iilSvJ (j^jMl c~>J iLj-t 

t^jMl c^J JoLS" ^-S y iS yr UK j .o">Ll£Jl *3">L-I JUJL>«j"j 
ol^jMl ^ i£y~\ cjMK iiLstfl jUpMI Jls-MI j 

JoLS^Jl j! tjj^Jl J^LSJLS" ^! ^iU! ^ JUJI y& LK 
.(_£ _^s<aJl » aJUl y-A> diiij ^^U-^Jl 

^jb- Jj«j j-^V 0 J^-~J ^^J^' (^jJL<Jl) JjLS^I -U^j 

L^S'Lo^ Jw« jJl ^ 4JLI3 J^- 5 (J-;^^' Cj^^iJ ^Livsl j-«-> c3-^~ 

.(20-7 JSldl) j» JuJ^" 
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Jjtf- ,j X^y Jjtf 20-7 JiLiJI 

i i_g j ./? a \\ ijjj ;h ^1 5J Lj— ^ 1 ./? 1 g ./? «_i Cj*>LLS\J| ( *Js>LLXj 

j-a j j 



J-w^u <\^L>«*_> Jj^>tj j^s* j-W £_JaJL lLUL-Aj 



j _ 5 i_L <ul ^jIp SjMp t LoL> ciLSL> lJu& j! j*s- tdJLLJl c-iL*-> ^ ji 

dlLJl c-aJuCj t^^^l iL^^IaJl jJutXjj .^yJLx^Jl ^-i- liiLJl !JL_« 
.Ls^jI 4il£]| IJla -AjJjj t (Resin) ^ol ^JL j»j<ia» (rL^jj 

O^ISJU i^a^o J>-b Jb-UJl 2-1-7-7 

JJ~ta j-Aj t jlSLi^l jJJL ^g^-./a-Jl i— iJJl JjLS' y l» >o 

1 ^ ' ■ ' La ^ iSjLijo j! o^^JwaJl <ujJll!l i ^jL^II oJl^J (j-SL^j 

.(21-7 jCiJl) .(^JL. 100 Jl_p- o>i 0j&) j£\ 
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I Jrf-li \^ oUI O^tf 21-7 Ji^iJI 

.<u~jij t_^~Jl ^1 SijjJl ^y^U t^jLiix^Jl 



.JA£U ^jUJI ej">UU L_ 



V^^ii gjjiVi ju«i-i 2-2-7-7 

.22-7 JSCtJl ^ y&lii US t UAi\ ibL-Vl 

^ ^jjJbi^Jl ^i- (_gj../a.Jl 1— aJJl J~>- tiiL^laJl oJu& 

c a , „h " Vj i]*>L^! j! (Phase Conductor) i^jj-t \w> y 
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ioL^SJI )s jk^i\ ^Jj> XS j* i«iJU oUlj <. £FkJ\ 22-7 JSLiJI 

oUL^oj o}ll£Jl dJL~« 3-2-7-7 

oL>_Jl*jJj (EIA/TIA 569) LjU L^Jlp ^JjUjuJI *LJl ^>U-J 
4~SJl~JI o^l dUL^) *l_L> ^ (Code of Practice) 4_~-jL>_<Jl 

(Fiber Industry ^JLJ^I 4_pI_Lv5 i-j<_o^- cjLo_Ju<Jj t i^SLL^^Ulj 

.dJJiS' Association - FIA) 

4j i _ r £> j^Jl ( _ r <aSSfl i_-?*~Jl -Cj^- 4-2-7-7 

JL>J| ( ^la>ij jvJo ^y<-L>j l ./? oJl ( J«3 t j» iJlA JbJb-cJ (_£__ r >=J 
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oW^< 4-7 JjJt>JI 













in 


cm 


in 


cm 


5.9 


15.0 


8.9 


22.5 


84-2 




7.0 


20.0 


9.9 


25.0 


192 - 86 


jLftll JSL» 


2.8 


7.0 


4.1 


10.5 


12-2 




4.2 


10.6 


6.3 


15.9 


24 - 14 


jLftll JSL» 


7.0 


17.8 


10.5 


26.7 


48 - 26 


8.0 


20.3 


12.0 


30.4 


72 - 48 


2.3 


5.8 


3.4 


8.7 


2 








3.4 


8.7 


(Fiber + UTP) 






4.8 


12.7 


(Fiber + STP) 



.4-7 J jO^JJ Us j jiJJ J*\ 

^ij^Jl ^LSjSJ JbJl 5-2-7-7 

^LLj^U ^lJ! ju- oLS" o^aJl .JLJVl il^L-^ JL*-^ 

t jl^JI Syj dlLJl jjj SJlJu Jj>JI lJu& ^s- t (5,7 JjJ^Jl) 
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:jL*Ml ^ J)i\ ii4 

.dILJl c~-ij <v°Ij lS^t^ L"-^ ^j^Jl 
cjI j-a-^Jl J dJLLJJ dJL-U ±JLwA Oj-S^j jl >o • 

.^JLLJlJ 



JUJI J a^xJI oLfrl i^sTy 3-7-7 

Jij .CjL>jJj<-«JJ 4JL™>t^JI <L>L>^>Jlj t ^yL^^SvJl JjjJlj ts-lvij-vaJl 

tiUS/l oL5 ^ JLjcu-I IjJ>S\ ^IjLJI £jl^> ^ j^S J ^>J 

<uLi t ^sLlJl t^sUJl jv^jJl ^r^J • (Twisted-Pair) 

^iLJ^I j-^wf J^-~j ^-sLJ' W t>* 
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JkJI ^aiSlI ^i^wJI ^UjVI 5-7 JjJbJI 



^j^JI ^Uj-iAJ ^^aiSfl jJ-I 


(Ft) ,Ji 


(m) jj. 






640 


184 


336 


69 


84-2 




1640 


500 


192 - 86 




1640 


500 


12-2 




1640 


500 


24 - 14 


jUSii jo 


1640 


500 


48 - 26 


1640 


500 


72 - 48 


1640 


500 


2 




130 


40 


(UTP + Fiber) ^ 


130 


40 


(STP + Fiber) OlO-^ 



J**j)I 1-3-7-7 

a b >Jl1I ^ji L^JLjc^I (_gjjj -a il (V° (j~ Jj j-«Jl .sJl«JI uu^j 

AiLiJ jj . JLjJL>- (j-« j^lj dLSLidl oilpl -yt Vju ^jl^ix^^Jl 
t»^S' S^LpJj aSLjJI dLSCij 4jilSo ajjU-o AiK Jil ^ SJLil i 9 LJ \ 
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LLJ 36 J\ 24 Jl J^. U-jjj .LLJ 144 Jl^ Jl ^LJl ^ U 

.Jilt j£i 




iJaJ'il fc+j^ "<£ ji- Jajj <J-^-» 23-7 J^-^' 
t.|^J| Jai^j J^-J^JI L $ J *aJ\ <JtJi\ 4-7-7 

j»Ua_i t j_« s-jj^S' <i_S\_«xJJ <Lj^>cjJl 4jLL«Jl t_«5' t j-Sv_«_>j . (BlCC)j 

^LIS j! i^bVl jtu* JUflll 



341 



8 j! 5 ^ 5iU (24-7 JiLlJl) Syw^Jl ^L^l >i £jl ^ 
iojU»j tiSlSc^^l iLJi iJj-li iL>j>^ ,jJujl iaJf LfJj tj»-L» 




jVl ^ ei-UI JUil jyy> 24-7 JiLiJI 

.(Brand-Rex JS'-i 



i i^LJl oL>t-iJiJ "Wkikia iajliLsj t l j^iji>^ iSlSc^l J^L^ jj-^U 
iiJaJl jl 1*5 . JLp (Aerodynamic) ^1 jj& ^SL^Ilo J- 0 ^ j 

.JljCji^/l iajULj <U > .o./?a <U>-jl>Jl 



.(25-7 J£JJI) JuO> ^ *L> 

JLo-xJL^I 4->-L>Jl ( _ r sA^Aj L>J-^P J^i^l c _ s JLxJ Lj J^LaJJ 

cjIjl«-JI oJla jJ^j .(26-7 JSwJl) *lj^Jl -ki-*=> J*>U- j» >jJ^I 
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^LJLJ (_g^ . SI j! «• j .,h U <lLpL> jil_va_aj iiUaJl ^LJLi 

JU-^L Sl^uJl (jU^I jl . (OTDRs) ^jJl JU^JI S^lSUil 
IjiU iS^L^I cjIj^j jl il t5~L>^Jl oLSL^JJ 5~^La *lj^Jl JaJwi 
Lo J^vs j-LJ i-_^Loj L$JI L>_S' t 1000 Jl ijJu- ^Jajk^j La 



.^UJI 



*l ^gJl Jt,«../li J>--UJl j-^aJl a-JJl ^Uaj j~«b>t< 1-4-7-7 

t 5_>J_JJLJ| oLSwiJl ^oJaJI Sj-^>_« t j-^U-^ jaUajJl IJlA ^JJL 

: Lp.j 

5x15 3JL^ jJl 5il5Jl : (Low Initial Cost) ivai>^ 5il5 • 
J*>L^ \^ LflU-il ^1 iJLJVl 5J15 jl .Lfl jyj iL>ol 

5J15 jl ^/l .1 g ... di 5-oL*Jl Ajj^aJl ^JLJ^I 5x15 ^y* «•! j-^Jl JaJi-vi 

.0^5 j j5J <_JjVl 5x~Jl 

i^~5 y" <_£ Ujup : (Future Proofing) ( _J~£u~Jl _yJaxl! • 
L>- ji jj5i cJujc— I JU- ^ 55s r iJl y^Jaj jjSU-Jl l y±s t^UiJl Ijla 

. Ij 5J j g . .. ' J 0 j j&j> l_j U I 

jllp jJLo-oJl : (Ease of Upgrade) W : ll 5J j g .- • 

j^j 5J?."jC<JI t_jl5LJI ^ 5^1*^ > 9LJ I ^-S y j»UaJl IJlA JLjCL^I 

.^j j la^Jl *uL*_«_) j j^s Jj>cj^«^jl ^-JL) jl jj^ 
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(Brand-Rex 3S t.Ms) ibL-Vl ju fUkJ iLlT Jl^ 25-7 J£_iJI 
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*l jtkju J^-JUJI ejLUI S-iS 26-7 JiCill 

J*>L>- i^j-~~> i£~iJl ^->^j-; j-^-o-d : (Flexibility) ii j j^Jl • 

.Jail SJb^l j Syi (_g _y>J j : (Excavation Work) yi>Jl JL^I • 

JjLS' j^waJo Ujl^p : (Ease of Repair) ^. 1 ./? "Jl 4J j.^— < • 
U J5 ^« <d*5L Jj^JI JlJu^-l LoUa^l (_5Jl>-VI ^ <bU 

f-l ^gJl Jai^a. J^-JuJl tiJJ SJU-*l~<JI ol-buJl 2-4-7-7 

CjIJ_x_«j ojjJa^jJlj <LJj_«^>t_oJl s-lj-^Jl £^*J> CjIJj<_« 1-5-Jlg- jl 

cJs iS^L-bU *>lpli (j-«-^d ^ 'LJb- S^aljio oULJl J^>^~J 

jjjjl^- JL>_*j^I j>h '27—7 AxJiJl ^ jj^^Jl Jli*Jl ^ 

.L_AJJ| jj>- Vlj 
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cjULJLj < yS^^\ Ji j£ J^>^™jj t(CAD Package) UL™a ^jr" 

UJI 




(Brand-Rex SS _p ioAi-) (Blolite) c_J_jJJI fU* 27-7 J£±JI 

loJT .3_Lj«_J1 oUL-^JJj t j^JIj i <u)j>*_oJl JLvaj^l oLSL-i ^ Lg_!L>^<i~-l <luL5j 
jNl j .1^-5 5JUjc J! oUixll j ij-^Jl iJUVl i]">L«l iJill j^wzj" ^-i-S Li jj 

^^^tjiJl ol jil oUjJ- j *_~5" yjl oL^ij ^ ^jlaJl ^JJ i>-lj>o 
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t <*-*Jl 4-JLp 4 j-*Jl <L>-j«oJl Oli Oil oLoj b'. a 

.jUVl j^J oMLaJMI i^Lv Jj^" j! >->>jl™JI 

(_gj ■/? Jl i_iJJl CjL) jJaJL<J <uiil ^<J| 'L^L-i^l ( j^a>tjlJl CjLJ b: a j! 

.iJisr- UU- o jil jjLoJl ( _ r ci>tiJl cj^I j! t l-^~r isj j-*- 3 
< g J-g- (_gjJl Jlj t \i ■ ./? 1L 4 ./? ->c-a-i j j_«jJL> Lo_i <\JL3 jJl 
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oUSfl 1-8 

jl ^oJU-L ^iU^I j! ^ ( *ivi<Jl t_ -^o 

.JlIJI y> ^JbJl Jtf>Jl • 
^Lj^l J**j Jlp JAS3I j! dJLLJl 5JLU oSj^j (^SCl 

^ jJl ^ ol J1 jci\ ^yCu^i ijSjjJl olvs j^iJl Llj .^jSLiLS^JIj 
(Links) Jajl j jJl _y Jj<->j J*>li>- dll-iS oU> ^>=iJl ^ ^>J j 

oLo jlg'.oJl t_~S' (^^^^J UJUp jv^-a Ijjkj) L^JlP ^LoJj«J <U jb'.a 
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ys jjSoj t CjUjb'.<Jl jvJajta <UP jj •>-^ > =J (_^JJl ^j^l J^l*Jl j-Aj 

jS- cJ\*£ j^JJ ioLj^jjJl ^ysl jjJl aL^ jJl ^jbJl jlSjiJI <u<kS' 

f-^j^Jl k_~SyJl ^jiU^^/l JLajiJI jJ^j jl jjSlojj .Jjy^l 

*Lj'I c-iJJl ,_s1p (j^JliJl jL^-VIj SJuJl^JI oUL^JVl 

.(^yJl 

yj^yJl <L*5 jl jU yaJ j tJajljJl ^Js\ <Ji~p\ ^U^J Jtii Syr J 
CjIJ-*_«J| J^o-JLjj .dJJ g : ... <J| Lfj ^yjl ijJL>Jl jj-o-vi (^j-* 

3j^-^lj iiLkJl ,j>"Li «J-4-=H 4_a j b : <Jl l _ r ^>ti jL>tj^ 4->jJJa-«Jl 

.^^ojJl Jl>t^jl 4^>lS\j<Jl ,j»LJi) <L>j./? Jl 

t(Bytes/s) SJliJl <_i CoLJl jl iSJliJl c~Jl ^U^j t^JjySG^I 
jlJiio i^j^Jl i**Jl iJb>Jj .(iJliJl ^ oljjjJl) (Hertz) J^fll jl 
Jwa^ ,^1 ol _yojJl LjJLj>- aSL^JJ jjSUj ^1 __Jl cjU jJt*^Jl 
jl dJUiS 

^>*s>Ji\ <ULj CjLLLj JL^ij^ JJLt- Lv? j yfflj- t cLwJl kf-j^i iJb-cJ 

^^-S^P JS\JL> j-JlJoj t iJJl ljlj» ( _5^- t ' ' tj< -~«Jl J-o^J<-JJ .iS*)^^! 

^yj JJl JjjJaJl c iJJl ^gi 4_w>-j_*J| ix^Jl j^ |_gl) b: <J| J jJs 
J5 ^ j^jl 4j<-J| CjLivsl CJIS lij ^waiJl l_ iJJl 4j<^J| 
(MHz/ Jb^l jJl jj> jJ-;S^Jl Jj ytUt^^Jl 0 ji a~^L> 4jjL~^> U^Ji 

.km) 
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•'-H^ lP'*^ 1 



^httl ^^.i 1-1-8 

i sLJ *y i ./?" oi ii t iaj^ojjjij s-ii^i <u>-ij t j>i ^l^j ^j™**- 1 

! ^jjL La oiLc- ^Lxj^i/I ^/i>ii3 J^x-Xoj .4jjJJa^»Jl Si^>Jl jj-o-vi 

i jj_j«J|j jj_™5\Jl tl^>t-JJ ( j»LS\j<-)l <t->-j.> ( j-°L»3 • 

ilSLj .|JL^>- *_jjJU> J^o-f- Jh j-* tiU-LS' i J .SJJL*_« (j- 0 ^ 

.^jjL^jJl ^jX^JI 4jjiS' ^ Ij-^ \*y>- J~*j ' £^ V 
Vs^ 1 JU^ i ya>iil\ 2-1-8 
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^jJi^ cJl5 lil'lL.) ^jJLuJl jL r i^~-Mlj JL- jVl 

h> Jh^>S\ Jwoj<j ^jS^Jj .((^ji-l CjU^ii^ j\ t (Local Area Network) 

^ <L> j_~>t^jl (7 jiijl) t£j</* jL~«JJ JjLlJl iJl^wO ^ Jil 



^1 JLuJ iiM^S/l ^ Lolj .(Optical Power Meter - OPM) 

.(_£ j-aJI (j-^J^ jL>t-a ^ISvaJl 

a»JAJI s-bjt LJlJL^o jk'.oll l yts*& 3-1-8 

^SU-> jd\ S_Lg_— ^ Jj& ?aJLSJI (Adaptors) oUjL^JI 

cj ^3 jJ «•! t cjIjjI g oJl j! cj*>Ls^5 j-oJl 
^ (^jJU 1550j t 1300j t ^.^U 850 i^jJl 
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.(SjjUaJL Jo**; il j^j>^ cjIjlx^JI cJli U li^ • 

o*>Lvsy r~i Jl **^' ^r*^ J ' lSj-^I *— a-JLSl oMjIS oL^W_l« 
isLvi^/Lj .<u»Aj l_aJJI t Wlli j t o*>W?jJlj t cj*>L^?j^JIj h_ aJJI 
tCoLjJuJJl (j^LJ Sj^j-I) oI_jj^L-jJl---j!>U Wll (_£JuJl 

IfJl <_s^l (_S ^j^a^ciJl CjIJji^Jj tSjJjiJl (_f>li jl^>Jj 

<LsU^ i^-U- iSL.fi toil* j^JlJL^Jl jj-^JL^JI j! iiLwaJl JU-f- 
^LiJ I ./?../?>- ijlvij Oljjw J^>->tj J~*-j 

0 &>JA\ olJUw alio! 2-8 

^jJl 3iJL>^Jl JJsLiLoJl bJ_p iSl_w<& jli jj&LW j_a LoOs 

,J-lj<JL> la L/5 J ./? j- — j-iL_a JlSv-JLi 4j^w2-Jl t— jUVl t_^~lv2J 

- J-iU-ll j^i- ^ylj-fJl Jj-*-llj JjljJl *I^^Ij tA-5LjlSL<Jl ioJLvaJL 
015 tdUJlls .iJLliJl l~J^cS\ ^*>L-Sfl ^ SiU Jl^-Ij^" M ^Ij 

0 Is it jJJa^JI ^Lill Ji^^l <U- jJJuJl CjIJUajcJI t <l! j^>j>t^JI 

j! i_gjjj-^ll (V aSjJI ,yi l-L^-S' iS ^jIp J j ./?->JJj .isjJl 

j! toilc- l_«Jl^j> IJlaj .l^jL9i ^ cjIJj^jLJI J_>JU>tjj W . 

Ji 4x15^11 
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.^J iSji. i*£ti) l yu^iSi (KDXIOOO)IOOO jJ\ ^ £y jl**- 1-8 JiLiJI 



t yv*s CjUjw 1-2-8 

<L^w< ^ JjLiJlj c_ LJJI Jli~.M t_~~~J JJLtJl 4_w«Ji ^2j>tJlJ 

jl (LED) t- j./?U v^c-Ul ^ybiil jaUwaJl J-!" j-s^ j»l-L>cX~^L 

oLj./? JJ .^jS jZ> ^y> ( j^i>uaJl <l« j-Jjoj .jjJJl 

V-LJl oLwJl UijpJ tl-8 JSLlJl ^ ybUiJl (KDX1000) 

i_UJ| <U<—>J t SjJLiJl (j--LJ ilJLxj jv-So-tJl L^J*>li^ ^ jj^o-J 

SJLf-li cjLv^ ^>=jjJIj ^SLtJl ^^io (_g j>^j .<i™iL> JwojJL j'j-Sj jl 

(_5j^JJI ^Jj^ai] jJUa»JI 2-2-8 
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t jJ>t-iJl Silp^l <LLIS ^^Lo^tJlj L/S jJl 4_P j '. ./? a 4jjl la ' 4 W 

olij t *LJJ Ujj Jil Stal h>-\j^ iSl_js j! c^Sj.sl 

.tw^S* ^Jl *uLo»Pj <lol-L^>Jl 4jl../?ll <uLo»*J <U*«Laj (3 _^**^l 




"i£ j_i i«JUU) LjL* ^ ^_*JI jl>Aj*J (Fotec S665) 665 jJ dlJji jLgj>- 2-8 JiLiJI 
(2,8 J^-i) (Fault Locator) > ^j<Jl 

cjU^lj isLoJ^I COJbC* L-iLNl ^ySJ-Jli A^zJ^jJ 4.W. ; .,..^ idj^Is ^ 

J*>U>- (cjLJJI ^ La jjwi ->j-=r j ^ji) g-*> y iSLiA jlS li^ L 
t_~^L_« Uu& *_j^-*JI jLf^r 0^ LJJl ^i*>Lp j! /j JjL<Jl 

oil* j i_gj-^ Jl (j-^J-Jl jLx^J ^LSoo^l jL^>- JL>_*jl^*>IJ 



354 



isUaJl JLii 4_^>J> ^JUlij) «• j ^aJl <u^>Ji ^Lij j^i 

^LiJ <ibl> iiljCU^lj i— iJJl ^y> J>^\ _JaJl -Alt- (^r^' ^° j^'.Jl 

. (Power Meter) SjJiJl 
s jJiJl ^li jl^r 3-2-8 

jJtiJlj Lg_J JjLsJl <L_«_Sj SjJjJl ^LJjJ jL^>Jl IJla j»JLk^-~j 

Sj_g->-Vl oJ_a (_£ L> S^Lpj .4^^ ./? Jl i sl_J 1 oLSs-w, iJ <LJ|JL-<Jl 

-8 JSCDl J ysUiJlj [FOTEC DM3000] 3000 A ^ ji Jiu) 
jL>c>= jUucu^l jijj ^ j-jLa ^>Jlj j Jl t j» iobj i_aJ*l ( _J-*' (3 
90 JL>-*j <■ ^jJU 1800j 400 ^ l _ s i r l» 

<_gjb^ jl (_jl) c~9jJl ^ t j-J_v^j SljL Uijjjj t J^-o 

.(jLj«-o-S' J-»j<j ^Jl lS^^I ^IvSjJl ^lp iU^p^L ^Liu* t j c Jiv?_^l 

JL^>JLj jv-So-cJJ j»JL>^L™<JI ijg^-lj ^ j-j^Vl olj-^Jl jl 

L^JlUj ^1 ^oL^Jl Jij 0 J>y}\ j i (Menu-Driven User Interface) 

( _jJl i>- j^Jl Jl jjffl jL~>-l j»Jb-nJU~«JJ ^.^O (_5"-^ oJ~«Jlj i ilil g " ■ .. oJ I 

^jLj ^jAj ^J-f- jL$>Jl ojJij t^ya^jLil obi Ja^g J^r"^ LaJU^j 

t(jjj™oj5Jl jalJjiJUxLi Ub~^/ oLajJjt^Jl i_s^^ cjLv?^pxjJl 

Sylj^= ^LLJl J~>^~j oljilj 

t^^aJl ^JJJI 4-2-8 

3il_p ./? . ll ^JLJ^I 5_SL_wi JjjUl» ^ b «_a 
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t l_aJJI ^Ji SjUM iSL* cJl? U lil <L>jj i \$Lm3\ j^- tSy^wJl 




(dL"y *S" j_i i.jia) (Fotec DM3000) 3000 dlly jl^ 3-8 JiCiJI 

k l j>^li\ <uL>^- s-Lol lLLLJI JL»I?-I ( j^a>tS • 

• j*-^ ixjj! ( _ s 1p Xj ^iL~»J jj-~S^Jl ( ^ ) p i_jL1SJI • 
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<bjJb ^.ol ./> a ( ^jp SjLp (4—8 J^SLiJl) oJlA t_JjjcJl oJ^j>-I jl 




660 dL>3 jl**- 160 Jl jl^f ^111 fj^Wa 

(|>_jS'ljlij j-^iy itiijjS 5^ j-i S^JLSj) j^j^aJI ^_Jjj»j S_)£»-l 3i^>l 4-8 JiCiJI 

<LojULo iw~>Jl jv->tJ»o 4->jlju Sj-g-^-^l oJLA c-oJlaj SjLp 
jji ^ isj^ji-oJl oMvfj-oJl ^Jjj' J^J j^-^l -Jajj ^— 

ialSCo l^Jl L*5 .ivs>Li- (Adapter) ibl^Jl 5Jw j i?-L>Jl 
.^a>ojl] ioU- obis' t j~^JJ^oJJ Jajo U SiU-j 

jd\ j AiUaJl jj^ci Cj\ js\ 5-2-8 

Sb! tj\ Jlo Aj^waJl i_iLNl i^L-I olj/Vl oj-A jl 

.jjj>^<J| SJj>^ ii^L-S/lj 4^U>tJl i]}L*\/l J 4-ijIj-oJL^I 

JlXp Aj^-^aJl 5iUaJl jlJLia <uJj*JI s-tol Jj k_~S' *Lj! 

J JiiJl 5^*5 JLSfc j\ I j ^bJj>J IJla J^LIjj .L_iJJl ajL^J 

. ^ Jl jL«^>Jl 

i sl_J *y 1 cj*>L^ j-<J ^j-vJl ^ja>^ji]S «L«J> yfl < oljiVl oJla jl 

LiLlJl Jlp i^JUJl j g .Ja_«_Jl Si jjLj ^iLJVlj JaLjVl oiJuC» 
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jLxi^LS' j\ t (Pass/Fail) ^ ji y> /J j-JL«J ^ y& 

<U^5 j i tl~Jl ^ ^j^Ulj i J jJaJl ( j^a>cji]| Uo ^ iLilS 

otal^i^l j! ^jLaj ilJU-^i/ JjJjlp <Uj j_<Jl ^jIiJI iSyrnj 
0J14J j^Lojj .^iU!>U A-^JUJl ^-jU^JI ^jJlp i^-y iSLjJJ 

■ <bj./? Jl SjJLiJJ ^UL^S ,_j-*J<J jl C->|Jb<^JI 




(j-ijjj y 3^JL2j) (Turbotest 400) 400 c: — ~>jij~> j^r 5-8 J^J' 

( j^a>n3 oJLp jj 

j^j £-Lv2j j tSJ-vk^JI C~iJ S-U-j t-LJL J-o->^ 

oLij ^SU^AJ .j^->i .(_£•> -,_r*jl ^j-^j '(Philips) ( j~~J_i Jj>> iJNl 
t (Wandel & Golterman) jl^Jj-SjJ-Uljj <■ (HDW Elektronik) 
i (Photodyne) j-j j-i j <• (Hewlett Packard) .> jLS'L; cJ j-^-a j 
( _ r Jo^j j t (Thorn EMI) . ^1 • <_£! jjjjj <• (Solatron) j j J^i j 
^LoJo Ola.*.* j ^lj ^xJLva^Jl jl .^Jl . . . (Noynes) 
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.5-8 JSCiJl oykUkll 
t^LJLL! "L-^LiI Stal j-ft |_g^wa-Jl ojJLaJl ^l—i 'J^-trT 0' ' L ^-> 

J-vii» ^ ^aJI JL>^J ^LS^j^/l jLf=r I 

i 9*^ 1 ^ll o jj<— J-^aj oi ^jUl jbitJl ^jJl ^jJlp dJJi J-oJj<jj . 5JN 1 



(_g ^p-Vl iJlJ^oJl l yOS-J^\ 6-2-8 

ol> _y^> j-a j_a (Fibermeter™) ^yu^^^JJl ^Li-il j^pr o\ 

c-iJJl 0*>lv5jj tJaLuVl S^JjOj lJU^I Cj*>W?jJ ^jilJL^Jl { ysj>JiS\ 

.(6-8 JidJl) 1^ £j^-Jl LSUl 




j£ lJb 25" j-i ioJLaj) ^ylJL-Ul ^^a>siJl ^JjJL^j ^> jJala t ^^o^iJl jL^>- 6-8 Jiv-tJl 



359 



^dic^l JyJ> jJ™i. jLj»- j (PM23) 23 »1 ^ Sij^sJI SsUaJI 7-8 JSLiJI 

( Lr Si^J - cP y5 (LS20DV) .j^JU ^pUI JbiJl ^UJl 

.^ya^-ojJl ^ 4>JbJl cjU jLt<Jl jL^>Jl jj>oj L»S c L<JU- L^-Ip 

^ja^Jls L^\^° (7-8 TSLtJl) IsLJ^I oj_*jo> cjIjl»_JI jl 
a-jUjJu<_qJI oULj t _^Jl cAJJl oLSL-ij iaJl>^<JI cjLSL»l!I 
ia*Jl oj olJU^Jlj (Fiber Distributed Data Interface - FDDI) 
(Synchronized Digital 4Jwol^_<Jl L^Js ^Jl iSL-iJl (J ^> t JJ ioJ*>Ljl) 
(Cable TV ^il ,/» « II oIjJlJJI o^U-Sj t Hierarchy - SDH) 
c~;lsi ^Ij— - (Telecom) 5->L_i o^LTj t CATV) 

. 0 yl oIjjw - ajLJI ^jl-j*- ("I J^l- 5 

jA^i j-A oj-£J-^l Lrr o ji\ aIJJ^JL^VI j! jv-P jJl ^ylp 

iijI^^oJU-l L^IJj^U-l ^^S^^jl ryt <bl ^/l tJuLSJl ^ 

Jjt>o L> t . . . UAj! J^-i j^J>\ SjjJj J^v j-oJl ^^a^tij it JjL5\JI 
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(OTDR (^aJl Jj>^\ JUJI j-liUJl jAJia 7-2-8 

(Stuart dJL^^-j cjjI > J^i ^jJLxJl j jJLil y oLj^jt^—Jl 
lJu& J^>_*_>j . (Michael Bainoski) ^ySL^j-oL J-S^L» j Persenick) 
(Rayleigh »j ./? U i-_i_LkJl Sjl W : .^*>U 4_Ji_>lj IJl-_«-j Jl g >Jl 
J.S' ^ * j-viJl y l^rr*-*' 9 ' j' <1>1 ^^-rr^ ' Backscattering) 

S y&UaJl oJla jl^>Jl »Jjk^~jj .c-iJJl J^-li J-^i CjI*Uj<j^/I 

.(8-8 JSClJl) ^ 4lvai» aJujJI ola jl .^_L>J ^1 oL-liUj^l 

Uy. ^LaJ ^-1 j JLk: Jl* «a^~a (OTDR) jLf?- jl 
c-AJJL ^UJl (isL^Jl JjUL« JJiJl 1~aS ^1) ii»JL) ^AjjJlj 




./i : II j-^jJI JL>s^J ^LSLoMI ^LJU *_Lc J-wo j^JlII 1j_<JI 8-8 J^-iJI 
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J-S^-o-j ^ ^r--" l^L-J^I ^ji (_5j-j>-Vl *_j^-j«JI j^-jj tO*>L/5jJlj 

.<o ^>c_»Jl t j-xJL L^jjj 

- ^JaJl ^ JJLaJI (j-jij oJlA jl i\ <■ iaii Jb~lj ^is 

JjiJl 4~*Ji dUlSj t^yJai-JI JjiJl t iJ^kJl - 

.^jJLloJl c-iWjJlj 'j-oiJlj tjj-~S\Jl JUJL>cjJ j»Jj>cJL™j l^JM loJi 

.c-aJJI «_ys-LUl jl ^ys^jjjdl £^-1 _^Jl (j-jijj US' 

JL^wJl ^LSLfcJl ^Li jLg_^- JU_«jl-Lj ^yi/^aJl 1-7-2-8 

. j^Wai ^ AiliaJl jJLaJ JiSvJl jIjJLoJI jj-A _ydl cjLs^ 
jL^>- j»lJj^u-l (_gjjj-/?Jl t j^>i t <i*i y>j jJLaJI l_™- ^JLi^j^ <*Jl jS- 
: ^/l *Jii«i~Jl dl! S j (OTDR) 

L . 4»Jj^u~Jl Sj4^-Vl I4J l_™«^j (_gjJl JixJl 4^*5 • 

jjJl oli isLiJlj b; <Jl J >^-jJl jJjLoI • 

^(c-aJlJI ^.jl^-l fJio) j! JUJI 

tcJJJ i.UJl U>Jl • 

tcJJJ J^l J>Jl • 

'c-aJJ Jl&I JlaaJI 2^5 • 

.dB/km • 
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( _ f ^>jJI JL>s-<JI i««l^j«Jl ^LJLl ./a ■ il jLgj>sJJ iw Jut J ^»Ujj 9-8 JJv-^JI 

(OTDR) 

4_Jl_jlj J*>li- t j_a t(<L™4j jl_^_>Jl) jJ-v2-oJl j->tJ ( j— 5\_xJ_«J I 

. (Fresnel Reflection) ^LSLxJ^U A— J ji j * j •?> II 3 jl ..^ 

^jX^jJl (j j-*^ j»IJj>cJU« i\j OS ji^LoJl «• j ./? Il <dp jjJbo jl^->Jl JuL>oj 

jj->=-« J-^h 9-8 J^LiJl ^--^Jl ^jJLJl ji\ ^jij .^jj-^j^ 
(X-axis) CjL™J| jy^* J^-i 'SjLi^l aSUs (Y-axis) obUaJl 

.jv-LS' /J™^jJL> ^Lijj tojLi^l LgJ*>L>- JJi^J 4_sL~«Jl 
^oJL™a J^-ij SjJLaJI jJLil^ L^j^ ' l_aJJI j-^- SjLi^/l jLiiil 

.Sj ^SoJl 4^^LiJl ^Jl 

oLLil ^LJ jl^- jli 4 JLJLl^I jl^- ^1 Ui-ljJl SjLiVlj 

.Uoj! jLii (Power Meter) 
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Jb>wJl L^-lisjol ^L-aJ ^j-^aJl 2-7-2-8 

3Jj<_i ^LojJl Jl>t-«Jl 4_^LSo<Jl ^UjJ (_gjwa-Jl jL^>Jl «jl> 

o^-iL-^ j : (Dead Zone) ^I-LkJ^II \ 2 h : « • 

t j_« jv^>Jl __^-S' J—~j ji ^LSv^Jl ' ™o ^-~> __r~>L> •JjVl (J-^ 

Jii j . (OTDR) jV^r ^ j^JJl ^ i^JLJl 
l$JU dUJU j .S^waiJl Jl ji»S/l ^LSJ JL^JI IJ14J iJUJl (Resolution) 
a a W ; <J 1 oJu& ^ys\JC jl ySCojj .<tiL~<Jl S^../?q j»|Jj«jl 4ilaJLa ^L^>o 

.^jX/jjJl jL>t*Jl <u^lSo«jl jj>"LS oJ^j^I (j-^ ^ l^Jlo-x^xli 
oL,K*Jl ^ j : (Ghost Reflections) v^r^ 1 oL-li^^l • 

5iL~<Jl cJj<_si> JJujJ L^i^UsJ SiLpj j-S^-oj o*>Lsi j-<Jl 

Jl_>^>Jl jl : (Dynamic Range) j^^j-Sv-woLj-jJJI JL>«_gJl • 

BjLi^l j j_Sj (_gjJl JLliJl ^-woJ'j jjJJl ,jj> i>cjLjJl isLkJl t ^ r i 
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(Nettest - 8000 j^J ^ jJ jJlSJ ^ ^ c~~J c~J) ^ 
Jls> jiUJlj 10-8 JiClJl t:rrr Jl PK Technology Model 8000) 

tisUj^l iJUC^j 1 yuj>\ Ja^jJJ ULp Jbl 4j^waJl b'. <Jl <*->^>j-; 
jjj-ill t j-*XiJJ t j5lojj .JaloJ^M .>JjO> /Ja^jJl i t j^>t^Jl ^ .,>?tllj 
(8000 ^>j^>_i) 4jjw2-Jl SJb>-jJl o-i^-i Ij-o-So>hIj j! q/p >caJL jj_«jJL> 
Jwo-xJl CjLJ a JjJLxjJlI 4-LU j»|JL>c^l if^-lj J*>li>- j-a 

j^Ls^J Jl g >- ^ (Windows NT) ^ jl JjJ_^_>j j»l : < Jwo_«_; 

. (Pentium PC Controller 8000' s ) ^yj^ jS 




^jj:) 8000 OTDR ^jij^ J ^ /c~J c-J jl**- io-8 JiLiJI 
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jS- iLJb- (jj-Jl ^ \jZj>^S\ (OTDR) Sj4^-I ^y> jzS iSL* 

t aJj^^x^JIj <*JJLjuJI Sj^^-^l j~j<-jj .<ulS\Jl <dajsli j j5i U oU- L^j! 

j£jJl ^ ykUkJl (CM A 4000) 4000 J\ f\ ^ ^Sj^J c~J 

^ (OTDR) "oj^-l ^ Sfj-o-^. LJlJi^o U-ij-^J 11-8 
cJ jJl ^ <uj L>J2 t ^gj-i^Jl (OTDR) ^ <o j^- j^Jl ^jAj! ./? -kJl 




(CMA4000) 4000 J f\ 



(OTDR) ^LJL. 11-8 J_SLjJI 



iJlj-wo Sljl jj-o-vi ajj.,^ Jl 4^LjlJI ,j>iLJ JlS'LL^J ^/ <*_LilS' 
(OTDR) jibes' JjJbcU iLli 4>i jb'.<Jl oJu&j .ii j^>j>^j ioU^! 
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j_o«Jl J_>JU»cJ ( _J-£' OjJLij •SjJ-" 

(OSA: Optical JLp t jlJ ^rj-> <_£i iJj-aJI c^LklJ JJu>^>5 jl <. ^ yj> 
J jJa ^-^^i-d c-jLl£_«J1 c-i-pl yfl "Jl j b : <J Spectrum Analyser) 



JjJL»J j^Lqjj . (Dense Wavelength Division Multiplexer) i?- j^Jl 

Jl>t-<Jl 4_^LSo«Jl ^UiJ ./? Jl Sj^^-Vl cj\Jo-j \ $ L>-> oLLwJajJl 

Sj_*J *>VjJ_; (j-^-I ^yJw^jJl JU>^JI ^L_^LSL*JI jLf^r 

^yi^L! (ilJL>Jl j j II jJLv2-<Jl J^=) (Test Kit) ^^a^JJl 

.oL^j>t<Jl oLSwiJj c ^j./?oJl 
JU^Jl LSo«Jl ^LaJ ^j-^aJl (Fiber U) y_ j~j jl 
iLtil* oJL^j y& 1 12-8 J^LiJl ^ jJ&UaJl dlj ji IS jJ> ^y> t^^LajJl 

15UJI ^UJ 




iaJLi;) ^>il JL>s-JI ^Lil tSj-AJI (Fiber U) ^ j—j jl^s? 12-8 JSLiJI 
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•>J_*JL« c-i_JJl i y2J>uii Ajj ./? i oJ^~j ^yt (OTDR) jL^jf- i aJ 

.1550/1310 j\ Ja^Jl >yu> ciJJl ^^^ij 1 1300/850 jl JsLjSlI 

L^S^oj ^SotJ As- jj J*>L>- jj^J Ajj^sJ}\ oJj- jJL ^SoJl (_£ j>^J 

jl_g_>Jl J^vj j-SLoj LoJs iajj-aJI oljLiNl i^JL*-* dUj-S' 
^jSv^j tjL^j>Jl /^p 1./? 1 1 oliLJl <t>JL>«^>j jj«J *_jj-*L>JIj 

t j» j! t (AC) i J jl~" jLj i_s^ ^ y^-" ^Ja^ul^j jl^>cJl JwJi-XJ 

.oLjlkJl JUjcu-I 

4_^™i <b jvJl>cJl iJukP jl SI tlj-~j _y^Sll jL$>Jl I- 1 -* -1*4 

k_j^-jJl Jj»b*J jl^Jl 8-2-8 

JUjjJ 1 g : Co-; Sbl (OTDR) jlf^- j! y j-" ^p-^ 

(OTDR) jL^>J ^^SUj ^1 oU* j^ill i*-J» j 
<w-lku i±~>o Ji^ jlf>Jl jl U5 .U Jb- ^Jl LaiSCo LjJG l$j j»LaJl 
.j>|Ju>w-l JS JJ t (Calibration) I^^Jj talApl 

(Optical Fault > ^-*-)l J->Jj>o jL^- j»lJLk^~*l> J^>Jl j-o-S^jj 
( _ s iJl i^L-Vl cjLJlojJI *tal < _ 5 Jlp jiLSJl t Locator - OFL) 

jl Jl l_aJJI oLSwi ( _5^- t ' <_S (_^l cjLvs y>uaJl jvJajw J^LiJ 
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^jS'Lol JjJbujJ jL^j>cJl j»|jj>nJL^I l^J_J<_JCjj <lSwlJl «- LXj J^oJ^o jl Jj<-> 

.4j JlLs^JI 



^Lil (_g j^aJl jL^JL iijLla k_j ^-*JI .Aj»b>ej 9-2-8 

VI 

^ 5yl _yuJl Llj-Jl y j»-*l Uj» (OFL) ^-j<Jl JbJL>J jl$>J jl 
C~~J Llj^Jl oJU&j .^^LajJl Jl>t_<J1 i^LS^xJl ^LaI t£j<f> J I jl$>Jl 

'. J j\ l_ AjLa ^jS jl .JaJb jL^_>Jl 4jjJ_So 3 j jwSJX^o 

^LJjJ ij^waJl oj^-^l yo ^jjl^- j! IjL^jf- S^Lp Jwo_»jl™j iS*>L»l 
i^p-Vl oUJiiJlj iJLwsfl !l cjLjJ- ^ (_5^»j-ll <JL?*-<JI i~-LSo<Jl 
j_a jl^Jl IJla jjXj jl ^JlvsjJI jl ^">L-^I ^ rrr S'^S' 

j! lJu& (^j^jj .aS^-LU ixjUl Jwoj«JI j-j iJ^L^Jl JUjc~-*>U 
ijJLo j! JiVl ^ jl tjL^>Jl lJu& JUjc^-I ( _ 5 1p >j^Uj jl Jjji 

Jw^jJl jlJLwo ^1 pJ&jLpJJL^I J-SUj 4-J ^JlsIjJI J-o iJ-P 

<L» ; ■ kj iil^Jl yo IJla .iSL-JJJ 4_aj*>LSl oU> jj>ciJL I j_« jJLJ 

Vj la . ... i j_wj<Jl JUJL>tj jl g >- jli i |_g j-=^l 4_w^l_i jjj . JL>JI 

j jJloL«JI l?7 ...^ i»L~>tj <d_J<-JtjJ ^jloi^s lw»U>=-il jl L-jj-^-j ' ^ 
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jl iiLkJl ^Li jLfJf jl ^ j ■/? J I j J ■/? «Jl ^Jl 4iUi>^L>) JlLaJI 
-Up 4iL~Jl ^g»>j) ^-^l LaJ^ ^ 0 j5i j»|Jj<j^l iaJa^o jl 1*5 



a?-^JI ^Li ^ya^si oJLfi- 10-2-8 

i_iLJJl ^ CjL> jJm^Jl JLilil jv-So>J ^jlil SiJj>^<Jl Jwol jj<J| ^yj 

jl jJl (^j-Lpj .<u~aJ cjLJJI ^ i?-j-«Jl ^^JSs ^ -/2 J I 

^>t>Jlj jJlp ( _ ? Ip Lij^j jl «uL../aJl jUk^L j»iUJl j»Jj^u~Jlj aSLjlII 



( _ 5 -Lp i j- 1 '■ g ^ N j_pI_™J ( _y^Jl cjIju«_oJI j! 
jL^»- j-& olJL*-«Jl oJ_a (_^Jl?-Ij .5 jil jJLa LgJl "VI 3ijJL>t_a <*_>- j_«Jl 
tSiJbcuJl _j_«Jl J jls *Liol 5SU» ( _ r oL ; _aJ Jj^>t*Jl (Noyes) 
iiU-aJlj oLJl«_*J jv-ow^JIj (13-8 JiCiJl ^ yfclkll) 

.L^j JSUuJl .UoIj 
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ioJLaJ) - (WSP100) S-^-jJI Jl^fc^l JJU^ *USl 5jOi ilJlP 13-8 JiLiJI 

.(Noynes 

l yz^>JaS\ ^Sl^j <_^> j . (Optical Signal to Noise Ratio) *Ui> jwiJl 



<^~S y ^^os} UU- o^il^uJl ^^a^jiJl oljjw i^?^ J" -2 -^ '-^ ^j-^aJl UJLll 

j^"-^' J-*^-^' Lalj .oNL^Nl ioJijl LJ -~»0^_»j ^j^aJl . iJJ! olSLJi 

iSJjj^Jl jLSoMlj i^j-vaJl . i-JJ! i]">L-lj Sjj-aJI oLJjj^JNl J-i: » ^^Ip 5 JaU 

oL-™-j_^Jl -bljjb ■/? ■ 11 t^^LJJl JLs_*c~ol 5j t <Lij>^p^JL>Jl oljj lajjl j 
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t ^jLs*a-oJlj i4jj5L^*Jl oL™^J_oJlj tObjj5vj>tJl ( J^3 jj-o 4jj.va.Jl ^_sLJ*>U oJ-iljJ^Jl 

.Jul 12* l^J-o L^JoUl^lj 

^ <Ji lSjW^I (JL^I <y I^aJI oU^I pi, 
4_;_SU^-*>Ulj 4_;_SLL~Jl cjNI ■/? jVI : 4-1 ■/? a : - ^iL.^'l 
^gi i_sLJS/l JL>_*jl~-I ^Jlp Sji^^Jl) (Telecommunication) 

SSLiJl ajU^j ^yoijJl JLa^l ^ JUjc^I jSJ i^LvaJlj 
iw«i jJl ioJu>Jl olSLJi ^ j! 4-LxixJl oLSL^Jl ^ j t {k^o ^iJl ^ 
^j&j (Integrated Services Digital Networks - ISDN) 4_LjLS^_«JI 

^ ij^poJl ^iLJ^ 1 oML_*jl~,I ^ iiJl ^ 50 jl 
j>jIj<JI ( _ r Ju>^J Lai j t 4-£Lx*>Ulj O^lva^l ola-Jaj 

(Advisory Council on 5Jj>=^JI i^Ju^Jl ^ LjLiju-Nl L>- jJ _^ScJl j 

. Science & Technology - ACOST) 
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^^lJ <*_jl^- jLLo 10 ilijj <L»JL*Jl J j^Jl J <tJu_J jl j 
<_s-L^ 0^ or* J £pr ; Jj- s ' ( ITT ) ^J-^J -Wj-^- 

.2002 ^UJI J 

(Kessler Jjj-~JI o jJl~-5 j-lj-*-* -^j-t J 

ibjj jl £3 jJuJl {y» <ul Jlp (jJJl Marketing Intelligence) 
i^<Jl J 15 Jjj<^>-) j&Jb^j IS'^^I 4jjwa-Jl ^JU^I <Jj-» 

.1 



^jUI jL S jUcJl j ipL^aJl A3 Cj jOi t (_g ji-Vl i^Ul J^o j 

2002 j»UJJ IflSyj hj^z3\ i}^rS\ <y So^^uJl iS^u-JJ JL*^I 
^SS! i_taL*-> Lo '<_^~J _^«l ol jLL) 4 Jl Jl Jwa^ 

.^jjjVl iU>J^I ^IjI cis^ 

<L>j./? Jl cjLJj ^SJ^s/Ij <t_*L>t_<Jl <uSU^«Jl cj^/Loj<j^*>\J (_g jJL~Jl j-«jJI 

.iiJl J 70 



vJUJi 3^JI 1-9 

320 Jl LJU- L^5L^j .jjUJl J La _^s1j a^SJl^MJIj 

^ jisij tjuyi jtsL^ iJLp l jj«_si> jis'i (_gi 1 4^>_™j j j-Ji» 

SjU^Jl Jji l^J U>j ti^Jl J 50 i™Ju oJL>c^<Jl Jl jlSL- 
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Lo t (Europe Free Trade Association - EFTA) i^-ijjj^l 3 ^_>Jl 
^1 iJjJl J ^zj U-jjj -Oj-^ 360 ojLaJl oJu& jlSL* iJLp Jbjj 

.ijj-lll Ljjj! j1.lL lij io™J j^Ju 500 

Jwsj *iij ^ j"* 3 ^i^Jl ^y^j ■^5*^^**'^ <^jl>- jLJ-a 30 

UUaj^J jl .2010 aUJI Jj1>o ^ ^1 jLL 200 ^Jl ^ 
tLjjjj! J cj*>Lv2 j-«Jl oL_Ji! jv_w<w2Jj ./?" j^-S"^! l...,>? 'J I 

(ol ^ jI^SJLj) i_iLJ^I Jl jJs! J i*i jJuJI t_JJaJl l^S jl 

. 1-9 JSLtJl ^3 £La>Lo ij-^aJl tiUSfl iJkiS/ 



10 6 



10 s 



10' 

























i— 



1980 



1990 

0>J 



2000 



ail jrf _^L£JL Z*Sj~J\ ^JJiJI i-^ 1-9 J&JJI 
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^ £ju <4->jjj^I AjjwaJl i-sUVl J p lapVl *J->Jl jl 

j/Vl LgJ S-AjUJI (Biarritz) y^>_jL> ^ jii^ cJlSj .<^p-^l JjjJL 
oLS^-i 4315 ^ Aj^waJl ^iLJ^I L>- jJ jJlSo ^Js LJ jl Vj 

L^^aJl ^iU^I JLjcu- L l^ljJl j jJ^Jl ^ iJip ^ iLLSc^Jl 
.JliLi^l j» Ji^l. jsUJl Ha j! VI tia^Jl iylo ciJJl 

<-i^L>.*>L!l J 4_jLLJl oNUaJ^U -k«_Jl i jJL* caJJI Ol j jJI 

£j> J^i^™*Jl CjLSL^JI oJlft y ^rc^ WWW Ji j .CjUjJu<_J|j 

jJl oliL^Jl j 4~oJiJl oLSL^Jl j iJU^Jl olSL^JL ^ ji 

i>L^ t(_g ^S/l L^JLl^ j-j (Stand Alone) LjliJu J^*jC 

oLo j-L«_<Jl olSL-Ji ^ L>_» jj-~^l <t-L~- ^.^Jl c>L> jJl*_«JJ <L-«-5j 
Lr 51iJl Jlo oUjl^Jl JiLu ^ IjzS oUjJ^ yj^j t3i^?-j^Jl 
ol W ->c-a cj1_jlSL« t j_« -i^-j tSij^Jl ^L*- ..^ llj t ( j~5DjJIj 

.oU jLt«Jlj SjjjJcJl 
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^jJl) ijjLJaJlj i (ISDN 5_L>IS^lJI oU_LiJJ v^i^l iSL-Ul 
'(aJUJI 5jcJI oIS 5 i _ 7 vaJl 2LLJUI ibL/Vl ^Uk^ l^QiJ cJ-i^l 
- J^J j^Jl jJip SiliS" ip-U y jJUJl jJLs^ ^0 -kj—J'j 

j-oi tAj^waJl CjLJj^SJ^I iU>JLpL ^^JlaJl j>U>JJ&^l |JL» £o 

Sjl>biJI aSCL^JI 2-9 

is jJaJ»- 1999 j»Lp Jlj> a^JLp olS^J. Sj_p c~Jlp! 

oIJj<_« ipL^aJ <j jjlS" o^lwa^l 55 ^-i ^ j (Nortel) • 
^bJl ^ L ^ 5000 J>\y~ LJL- i-jLtjj ^^U'il 

t (Paignton) j^rJuL £l>jo> ^ L^jLva» <^s ij-^aJl t_iU\/l oU_jS^> 
l^-ji-t jj> iJLp c-i*-si> IJla j - (Belfast) c~^liLj (Harlow) jJ jLa j 
^JL^aJl _y Jlf-I Oy^jL; ^ L^jLLva-^ .1998 ^ 

(Wave 2L>- j_<Jl J jJs i_i-pUi^ °>fr^-i £r— ^ <_^I isL^l; 

. Division Multiplexers) 

cJ iS'j-i /^o ^j-ftj ' (Agilent) ojJl-^-I c~i-pUi> • 

^j. .p » 1 g . a b j^q t i^-S" *y 1 (Hewlett Packard) •SjLS'L; 

j wit j» 1000 jUu<Jl iJLp I (Ipswich) ^yLij™^ 

£c_s*i"j (jLrf2j^/l CjLSwlJ <Uj-rf2j wjlj jSCa 
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ISjJ, j (JDS - Uni Phase) yJi _ ^ • 

./? Jl ^JLJ!>LS (Sifam) ^La-^ iS^Ji (j jJb>- Cj^^-il ^yJl <L>J^S' 
j-Sjjj J Lg-*JLv2-a J <li-J=>j 1000 ^yj ^iSl iU^jJ yp C~JlpIj 

.(Plymouth) Oj^Joj (Torquay) 
oLJ j ^lSCJ^Lj ^^-j S-p *>U^ I j <• (Agere) ^^-H • 

^Jjjl <_s^ ^j-* k ^ ; -^ >t:;j; -*l ' (Lucent Technology) l _^>- jJ 

j»L*Jl j-i-ljl (AsCOt) Cj j_Swl ^ji ./a Jl CjLo ,,h s^-oJl ^-wo ./a "J 

.1999 »Ip J5lj! /1998 
i Xs- j-~> jJLi c^LS C— «li t Sjl>cJLoJI 4_SCLo_«Jl ^3 j 

: U^J 

cJlS j (Marconi) JjijL aJLWjjJI o^Ua^fl ipj_«_>^ • 
2001 (.U c~Jlp! JlS cJISj .(GEC) ^ d>\ ,yr L^ 1 — 

yaJJL^i SJbJL>Jl <LSj_JLJ| oJU&j . '. yflJLlI (j j-ls> cL>Jl^-L> CjLo j II 

.iiJij 400 Jl 

4_oJL» ^ (Bookham Technologies) jJ j>L^_S'j_) • 
Li»- jJ jJlSo cjjjJsj 1988 j>Lp ( _ S J c~™-L .(Abingdon) jjJJ<-~jl 
«SiJLj>^<>Jl oULJaxJJ Ljj.^II oUj5UJ|)) j! «±Sj_~<1» Lg_<wl iwoJU- 
ol jil ^waJ (Application Specific Optical Component - ASOC) 

"Oils' ya ^joXjC jl <LS^-iJl c^g-l Wt.^Ij .4jj j^Lw« 4_J j^LJ-^i olilij 
^Ij^Li c~alij .^j ./? U <uil j^Jl oIjlJLxjJIj jj-^jJl jl t ^*j./?ll 

.(Swindon) 

oJUJLj- ii'j-wi c~_ «li t2000 j»Lp j-a jr^j^ / y-j^ <_s-* * 
(South Hampton cjL;J j ./? U j j_i~oLa jl— ISj^S> ^j-q—^J 
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j~S\ Jls-I jJ ^jJlJ 0 _^JL" 37 (J 4~4^ t Photonics) 

4_*>iL->- J I oLjj ^xSvJNl l^J j^Jl i\JCJ>\ y_j lLU jj 

UJI 

Jlj-I j_a j i (Erbium Doped Fiber Amplifier - EDFA) ^j-^^-iNl 

^jJl cAJJl ^i*>U Ji-la *j^iJl jjJJl (EDFA) J^jl^ j 

4-J j ,,h \\ oljLi^l ^ oJJljJl SSUaJl (jMJsl J~i>cd Ua^^aj- j-P 

.J^t-Li J^Sv-JLi Cj|jLi^/l oJLa ^Jt ,,h i La ti_i_JJl i J j~s- ^-oJ 

• J-o-p <w ji 200 3-bJL>Jl aSjJLJI oJLa Oi ^j^j^j 

oJL>cJLoJl <l_SLLo_«Jl j-JLxjj . SJ_>JL>- ^jj> j£- Lw>- jJ jJlSsj j jJaj 4—3 j_JL)I 

y .>xJl 3> 3-9 

jjj J^?I^j jLw2-<Jl lJu& ^ Ju-As^ll L^- jJ jJlScJI ^p d-j>tJl 

»1 .,h aJl CjUa>t^i Jio <L>SL>Jl ^ jjjij ^jJl CjLLwJI ^ ^JJ>- ^-iWail 
cjLjlJjJIj tJ-J^I *LuJl L^- jJ j t (Super Lattice iijLkJl 
Jajj-i ^jJlp iLi<Jl (InGaAs) ^JuVl (•jJLp JLjkJjJ iiJs 
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J ./?" i>- y> > ^Liil ( __ 5 Jlp SjiliJlj (GaAs) j> ^JLiJl J_~k-Jjj 

^LvJl j^LLJl 1-3-9 

j j5\J->i ( _5^- p (J-^^ jj-*^ * j-*^ (j-^ jt - ^ *Lo-L«Jl 

j>^JUJl JL>=Jj j JLjcu-I Jj-Aj j (Photonic Switch) 

(Visible t_^Lv? j j_SL_;_L^ ^j-i ^-Sj— » ^-Jj^-JL-^Jl 

j o Electroluminescence In Solid-State Porous Silicon Device) 

(US £j j^Al ^ j-woVl ^yL^^Jl i_jlSL« *_jL~>J |_g ^j>-l tL^>«-) J*>Vi- 
ii_Ja i^^^jlj jl_^_>Jl I Jla ^_w^? jJ j . Army Research Office) 
■£t\s,* ^s- (n) iwJLJl ^JLLiJl ^^jJlvaiJl j»^>JJ^l JL™S1 ^ iL^ j» 
(Anodic J^^\ iij^ia-; c-j=^JI j j-SLJl~- ^iL«J 

J j_L>^_a (P) j j_SLwL~- olj j-LJ Etching) 

(j2»Jl J^U- ^) J^JUI JiJI 2-3-9 
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CjliLi* j-a c~i j-So ^yJl 4_*_kiuJl (Band Gap) ^JilS^Jl CjlilkJl 
. (GaAs) j»^JUJl -LJ^Jjjj (AlGaAs) p^jSfl fj^JU -LJ^Jjj 
iSUa L^-^J (AlGaAs) ^» _^j^J*b/l p^Jlf- J j ^' ^>-!J 
1 g W 2 : Li 4j_oJL>t_« 3 j !■? j- jj-^J-j ^jUJI 5jl)I jli ij-^Sl "CsLSLa 
Jixixi iSLkS' (AlGaAs) j»^~uJVl j 8 ^^ -V*^ J j °^Jj^i 

(AlGaAs) j»j_jl«JS|| fj-JL^ i-^J jj oLlJs JU_*jl~-I jl 

t cjUj^lSJ^I jL~« SijJl 4jJL (GaAs) j»^JU«Jl A-J>^Jijjj 

.U^Uil c Uj 3-3-9 

i_Sj_ji c~_ali t (Nippon Telegraph and Telephone) ^JJljlJIj 
o jjsuk5 JjjjJl«JI ^-=rj ^ L f>~h* ** t ri ^^ L ~^' ioJaJ^AJ ^-lJjjJs 

.j^waJuJl (_g-bjj!iJl ^U-jJl <uJL> jj>o <_Jjl 
j j-S^— ' ^Ls-jJl IJlA jL IjJJLlpIj O., W i jjljJL«Jl ^^i- JbjjJusJl 

^ JlaaJI 4~«J5 jU tLv»l^lj ./? Jl ^iU^I J^JLl™* ^ Ijlc-Ij 

•Sjl_*JI oliL~Jl (jju ^Jip ki_Jl j 

(Vapour Phase Uj_J» S_ykj^l t_ jl *UL<Jl 051 L5 
jl ^SUj) aJLp SjUj ciwij jl jjS^j JbjjliJl £^r_J Deposition) 
jl Lo-S' <■ ((j,^ a-*^ Jlas oli LSLL^- i—sLJl L^jji 
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iLi^J l^S j^>\ jj (Beryllium) ^jJu^Jl * j*->\i k_~^<Jl JbjjJuJl 

Sp j-*^> or*-?) (Halides) 0IJLJI4JI jr^O 0' ^ (>» 
j (ijjjj^lj 'jjJ^'j 'jj^-^j tJ _^' jw2j i-SbiJl cjLjLo^JI 

ylkih,.,^! 4-3-9 

^jJlp SjjJ ob * j yfl U <LyS>li>- 4-y^XL» oj-j-a ^i) cLUi j-JLjj 

jli t (dULJl Ja-b 

^jj jJiJ^i J^j^jl frj^all . .. <J 1 . 'UaJLUoV I <bjlj (w? l- t ' 0 xJU^»Jl 

Sji.l>Jl hr^ * s V iJI 5-3-9 

4j<jj! -yt SjLp 1 aJLo ^1 (SONET) iJLaljJl Aj^-^aJl <iSLJLJl oLil^ 

jl^Vl jLLJJlj tSjLi^l JLJLl^ v^L? '^^J^ SJl^Ij toLJf 

.i>-UJl c~sid>l U bl ^ jxlJ 
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ijjiljxJl A^j^sJs] <SL-L!l cjULL^ i^L-Vl ilSLLJl jl 
i ^jLi- jls iCjU;?- 10 <_JJ c-jU-^- 2.5 ^ (*>li«) i?-j^Jl 

j^S- 4_4_JlSnJ| 4jj_pLrfLoJl JLo-3<JL~-Li 4JI -^yl "J-f-^^- 1 < *-*- f -Lvi^Jl 
t (Dense Wave Division Multiplexing - DWDM) i^-j_<Jl jv-^—aJ 
ju^j Ls jJJL i>- j^Jl Jl jjs! cipLs^j jl_> aS\~iJI JJ>_jl« oLSbsLi ^~*2j 

..A^l j 

Jis (EDFA) p^Vl JikJl t _ysJJl jvi^iJl Jia ^ j>H\ (v^wiJl 

SmU?-jJI yS\ CjUaJ 6—3—9 

j! t(Solitron) j j y^J Jl j_a 4-^ iS/l oJla ^< £-L-/L> jl 

jvJLj LaJJLP t <CLL*_a <uLj J^Ss-Ji ojL^P toJ_^>-jJl <U>-j_oJl 

t j_« LiJjlp c-ApI ./?"..» L$jli t J^Liu c-iJJl j-^- L^JLxjJ 
vJl. (ojlUI ^ _ r lrj" dS) J^JI cjl^jJI *UJl 

.(a-aJ| Jj ■■■/?") l-b-b>o ^JajJl *_}>Jl 

^a^Uj 3-U^-jJI i>-j^Jl jU tU c~9j (_5^j ' 4iL~« Jj«j 

^j>r ./? <Jl JL^jl^-Lj jl) dJLL^Jl j~s- o jLipAJ i?- ^j>Jl 4_Jl>Jl ^ 
.isAjJl 5 ^jLp iiloJl jlS0>^/l> <jU t( t yLUl ^^(jJjJl 

<L~jJL c~Jl Jju«_aJ 4^L-^I cjIjUxJNI 2-9 J^SLiJl ^j^jkJu 
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jj j .hjJ*-a ol jl~^l ^ (Key Bit Rate / Distance) 4_sL~<Jl ^Jl 
c->lil_~*^a 5-^ J-*-^>-ll CuL*_~>tJl JL^jI lj-Slo-a oL) 




1Y 



J V. 



II 



iljjl 



■ L yT...t.jl ( j J „aJ\ ijJJI J^-j (Solitron) -•-—>- j *»-_^> 2-9 JiCiJI 

4_>- j_^Jl J j-U LoJ_5" 4_>l <Jj^r*-^ j-~^l <W2-o lj_^s ^ jJL 

ivojJl iiU- ^Jlp i__Jl*_x.- <LaL>JI 4sl>Jl jU . L>ojJJ j-aSI 4-j j.^ll 

^LjjJ*>U ^ jj«JLL^ »j yfl U SJLpl ./a ll 4_£>J| j^ i^j-~~J A^UVl 

i^>Jl U!j .(Doppler Red- Shift) ^Lji ^jk, j! _ r <^^l 

Jjj^l jJuji j^H^ J' 'tJjj^l ^Wj-"*^ iiaJL-Jl 

. (Doppler Blue - Shift) 

J_>Jl 

iiUaJl ^^^kJ 4 yfl ■ '. ll jl jJl .OjJJLLJ 0 ./? SVl 

LgJL j-o-sAj l» '-^J. ojJill ^yvai^l Jj>Jl jl ^ oliL~«Jl 
.^jZ-idl ^j-^aJl c-iJJ ^L~j^I 4^j<J ^jvzi^l J->Jl (j 

oU^«-*a-Jl j Ot jjJUl 4-9 

_, o^.v-lJI CjLJ j ^JLSnJ^I ^ CjI jj-J-Jl JLo-xu.—I jl 



.Jul 



^jj^aJl jj-^^J (Photonics) oLjj-aJI ^jJlp 
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ijPUeJj^l AjJUJI J">U QjA jjJ 1-4-9 

Jlp SjiUJl (PIN-FET) JLJL^I ly^A jl .jjJJl ^ ^Jl 
jl .LsAj! 3 jil jJLa c^jLi Iju*- JLp cjLi j-Lu JjUu *_jL*_jl^I 
olj-Js i—*^ ilj (DFB) 4jjJcJl J">L>- j^o ^jjjJl 

Cjlojr ./?<Jl jij^j L j^ L ^~ •tej •"j^'^ *j jJJa-o-Jl Sj4^-Vl ->J-P 



JiJUdJ JjUJI 2-4-9 

cJjJI ^ b lj_}J 64 ^Jl UJc^> J 64 j (DWDM) 
iJls-lj jjJ Jiaj«j bl <ul j>UaJl iJia J_£jL~a ^yjj .iwsi^Jl CjUjIx^JI 

J j W ) J^«j<-j jj-^ | j' L«-<j I g I ~ ^1 ■ ^SL-jJl SjL™i- 4JL3 

. I Jul Lg a .,^> i j£\ JwqjC~«j ^ Aj! LJlP .jUJI 
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(Tunable JjJbcJJ JjLaJI j^-JJl JL*j<ju-L J jJUJl Jb^l JloJj 

VI jL«Jl ^JaS j olJj<^Jl UiLi^ Jj>cj IJL* (1)15 jlj j . Laser) 

4iUs> (^^j t jiSl <b<_^< ^Lx>oj tix-JiJl <uaJjj ^ JjJj 4-1! 

(Ytterbium) j»^-->^Jl>j j»^-j^jVl> J^U^Jl cjLJJI t_J JL>j<jl^Lj 
4J! 4_Jlp > jJlSLJI (Bragg Grating) ^jJu Ja^J JL>j<jl^L;j 
i— AJJl ^ (Lasing) SjjJJl aJl«-p j j^U~>j J jJs JJs ^i^-^-d 

e jiU jiU^j Sk± u Jl <UsJl)l CjI j^JlJl j CjU^saJI 3-4-9 

Ja-iJU-j Ja_ojJl <0 jjLi Aj^waJl ^iLJ'Vl i>Jl*_* LJ jij JjjJ 
4 Is .tli j! i^-J^ 5j_g_^-l (Rare-Earth Dopant) SjiU ^*>UI 

oU^s^Jl Jli^l JaJ^ j^-viiJ (Active or Passive Devices) 
V$j\ i^ f ~J "^'jy cjL->^j t <U?U ob-t-i^j t <U 

.viols' ijjJ oLw2>^ L^JU cl^Jl j U<l jjJl ~*\>- y> ^ cJlj U 

^^waXJl j-UaJI 4-4-9 

jli t(LED) »j .,<g U iLpLJl 4_JiLiJl oLaLwiJl 
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o j-iv' <u j^li aSU» ^^>, ' ( j^2ji>il1>s jLJ jllp i (_gjjJJl ^jLiJl ^U ■/? ll 
tjLJJ LjjJl 4^j<Jl lSj^j Ujllp jj^Jj t<UJl j-Waj V jl 

.3-9 JSwJl ^ j^Jij US' JSCJL> itay" Jj^-rfiJl AiUaJl jU 




100 150 200 



(mA) oUo'Vl ^UVI jUll 

y JJuJl -^"d CUpUI ^UJl j»UvaJl j! J» j^^Jl ^s- 

i^-jj SlJ| ^ 0.7 y>~) ojl y>Jl y UOIP 4jj-aJI iSlkJl 

oL~J«jJ |JL»- ^L^ lSj^^' cP 1 -^ 1 fLwaJl jl VI 

kJLLI Jl iLU oUji oJb<J Sjl y>Jl ^LiJjl iS^jHj <• Sjl y*Jl 

SjL>Jl C~j£j 4_Ju>_Pj oj'j^Jl ysUa^l jli ilJLfJj oic-^' ij-^ 

,\jj>- oU^« jl y)l <lxj> ^Lfr 

cl^pUl ^jjUtJl j>UwaJl jl ^ U-^o 4 Wai y U Ju Vj 

yuj^Jl J Jalj 4 MLo) ijjwa-; iili» SiliS ^UiJ jili * j-^JJ 

Jalj SiU- j j5sJ ( _ 5 ^Jl j) jjJJl Lg-^JL; ^yJl iSUaJl ya j^SI (^jyjl 

iSlkll JULJI jU_sAJj tdJUJJj .(jl^IjJI ^yJl yuj^Jl J J^lj 
ys AjjjJJl 4-jUJI oUU^Jl ^Uj- .■» ^ oil jj^s 1 1— iJUl Jj (_g j.,<?aJl 
. . . J\ j ^-U jVl j jUJl Ji» iJuJl jjJI 
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JLpL™j l l^Jli-1.5 ^3 ojl jj>«j| 4->-jJb jV-So>cjJl |_£jj>cj •tiLi^o 4_J_P ^3 

L4J jl j-S^-oj ^1 JSLi-Jl ^P-p l_JJcJI ^ J^>li J5^1j 

.(_£ j-vaJl L_iJL!lj i^jjJJl j.La<J| ( j-J J-/» jJl 

t^jjJJl ^JLiJl (.UwiU L>-Sj-«J S/LLo 4-9 JSLiJl _ r fJi i j 
ivUJl oJalJl ^ JwaJt^) (Thermistor) j^-^^J j>jLLo J*>L^ ^ 
5^-ji JiiP tijjJ^I j»UwaJl *UjI j-o-vij (^JJl (Peltier Cooler) -Aj^^D 

.oLj ojl 



r 



(j*>lpVl hS^j- Lie 



a — — > 




.^Jlp J*-b ^^>-\> fjjj-*^' cS-O^' t^^' ^U-^aJl ^Jflj JaJa^sj 4-9 J^tJl 
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4 W Si JL>_S] jolt- (_gj->^j JjLkJl jJLsJl u^c-^-^ 

Ji-b ( j J ../7.J\ cAJJlj ^jjJJl ^yL^iil j»Lo ./* \\ jllp J— " j-^' 

^j s » J i^\ SiUj ja^iuJI L? aJiJl j^saJI 5-4-9 



IJJ& 



.43" 



ol jJls ^jjLoJ *>Li« 1 1 g /jp 4jJLu~a oljLiJ ^jjLoiJ (Gain) L™^ 

.(DWDM) ^-j^Jl 4ii5C 4ipUw 

o^isai 5-9 

^Jai>J M ^1 5j _ r Ul 4JL^5Cl dJ">L-^l ^ JUJI y» U5 
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La (_5^J j»-^b^™<jl ( _ ? *'J (j-™ 5 ^ &**a*A>Cjz ^_sUl ol>oL> JJU-Jl J J~»Jl 

JfUjSfl SiJLo. oUSfl Sa^p 1-5-9 

oULJaJl ^ ivsL>oj Ji*Jl oi^jLjl ^iU^I JUuC-^l 

USLUll Oli Ja*dl Si ^ oUSfl 2-5-9 

^ J^-~»-> 0.5 ^yi Jil yjs jJl k— ™~j jJiJl •iyoS c^l5 Jij 

Jij 1550j 1300 Jjia-; j-« ( _ ? Lp j-Jl y* j-^^' 

ti^-yf! j 2000 j»l*Jl J"Ai»- J^-Ij ^ivaJl aJu-p jj^—^o 

6 ^yj J -S'! c~> Jjb«ji ti~J Ji! iilS' oli LgJLj 5ij ^iLJVl oJla 

^LlSlI SiJL^cu oUSfl 3-5-9 

. * *• 

SjJi aj^-^JI t_iUbU jU tAjjUuxJl a™-L>cJI i]*>L-^L; iljlla 

.^yj j! iJ c~~Jj L^JLs U Jb^ ^1 i_sLJ'Vl 
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oljil ^^-i t_™Jl l-i^Jj .Ajj ./a J I tJLJ^I ^ Sij^-j^jl 

^uJ ij*>L/Vl ol^o ^ 3^5 oljLW! j! ciJJl yp jl^JI iiljM 

jjlll 4^> bi^U Jjl -kJaix-a ~^ f ~ JjL~~<JI o j_gJ j j-o-o ./? <jl <U£J 

^Jl oMl>Jl ^ jjUJL j! t^jJJl ~*-LJu ^">L-Ml J^L. 

(Keyence UK) LJlkj^j IS jJ» -XJcjCj 

<SjJJ\ oJla j! Ml LJ ^xJiiJl cAJJ jl il t J*Jl 

-9 JSLDl) l^j^ 66 J5 >i £Juj i'U 217 IS LiJ c~*I*=> 

.(6 




.(oIjUI j.~.«S ~i£ ji> tcjjj) iiUil 3jUj>- j^Jj i_JJI iJbcu i_iJ 6-9 J£_iJI 

JsU^JJ (.jLio ^jJl IJla jl U5 .(7-9 JiLlJl) jJL. 2 Jai 

jjj J lj tJ>Jj -Ai ^l 
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aii^JI oUVl 4-5-9 

ISjJ> ^ (LIGHTTRAY OFX™) ti^waJl ^-aJJI 5 jb ^ 

L^Jl >_jLJS/l iJLo (8-9 j£jJl) oUjy^J^U jiCU 




i.021) uJUl JJbcu ej-UI 1*1*9^ j£<w jjl UkJI Jii\ jUai! oUail 7-9 JiLiJI 



.(CjUJI 



4^L~<Jl 8-9 J^LiJl ^ 5 y&UaJl ^^^^aJl c-iJlil ojta y ^ 

^jl ojl CjL?-ji J^*Jj .UflJi I-U?- tlil (j-^Jj Jj t Jaib 

jjj ^ ^iUVl ^JsLio i <u^U>cJl SjIjJI t£j'/> J I >— iJJl IJL* 

JLii LaLajI) iLJJ Jljol ijwtt-S" 4-jJl!j t«-bVl ^ji JJ^ 
.(J^~o 0.05 ^& ioLu>Ml jJ&I l^S b\ UJlp .J~~o 0.1 J>\y^ 
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■ \j~A>. i-iJ 8-9 JiCiJI 

aS j>cJ\ oL&I 6-9 

J ./? a )l 4_ol*Jl cjLJ ^JLJIj o*>Li> j_<Jl j-p LuJlS^J LoJj 

<t_^>- j_<>Jl cjLo i cJ^i ^^t_oJlj i cj*>\_v5 j_o_LJ ( j»l_~il_S' 

. (Interferometers) JJ^lJdl (J-^jU^ j (Demultiplexers) 

^JU L> g ./? o^j J_Js j^Jl ^j^-?- -la-jj-I (Piezoelectric Actuator) 

3^>=iJl c~>l>^~*l lil » j../?Jl JJLu~~<j .(Fabry - Perot Cavity) cjj^j 

<LJL>Jl (WDM) <L>- j_oJl J jJa ^-^Jii 4jLpLv2^ 4-JJLj ^o—Jj 
1.55 £_Lj 4_>- j_a CjI jJL9 t j_j jJLa jjU 0.8 ojljJLa 4iL™oJl ^3 JLf-LjLi 
0.1 t j_u SJb>-lj SLLaJ j_oJl 4j<_^ jl t j^> jj| ( _ 5 J-f') j~-°J j£—J> 

^ ILsS Is>j-«j>^ *\ ji^>i MU^> IJla .( ^ jJU 0.2 ^Jl 
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./? a ] t j_oLJJl t j_J 3 J^fcjljl jv>c^- ^J(J JU>J<JU^I t j^o-JJ ■ -oJ I 

— ( j— jLs Cj*>Lsf 4_jJLjl oJLA JLoj«JL^iI -Xj^j (1)1 £i jJL«Jl jj-^J 

1*5 .L^jLajL-j L*Li L^lJLi^u-l 2LJ jjj ,yi (Plug - Socket) 
^jjj 4iUi>J .<lJl>c_«JI oLSv— iJl ol 2 . . \s".\\ ^y> j^lSUl ^y>y^ l^Jl 
j^pj ^>Jl <L«jUL« i_5^ 1 g " • LIS j l_ a^jj>tJl L^-ijj t dJJi 

jjjcu^ oljL-Jl aj^ i cJ^k^js \^>\x>c^J\ jla tdJJi 

.1^ 

<^^aJl JiUl 1-6-9 

^ISLJl J . . \i~ (_g i . (Data Bus) j_L*_<Jl JJU ^ 
i»^JJl oU ^JLj JL*j<^>-Ij tij-s-aj JiU (Optical Equivalent) ^^-/aJl 
ol .jv-^wiJl ij<-vi c iJ iSLi ^ (D-Fiber Couplers) 

.ikai 1000 jJlc- -UJj U 
J j ./?->Jl iJLSlaN L>L> t^jj^Jl ^ LxJ 1 jJLaJI ( _ 5 J-*- k_~L>cJJ 

f-\ t(VLON) jJLUl ^y> <£jj ^\ ^y> iJU- iSLj. ^Jlp (L-sil ^1) 

JL-j)M U*! 7-9 

t^-J ^1 OjIS Ajj^aJl d~Jl 3*Jajt ^ ^JjJaiJl 1-7-9 

JUJI 
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1979 fUJl Jj iJliJl ^ c^Uv> 34 dJl 
iL^>j £^iL> (Deutsch Bundespost) j~-JJb a5 ^-i c~oli 
(Frankfurt - Ginnheim) ^1$^- - o jj-iSol ji ^-j 15 l^Jjis 

.(Oberusel) J~*jjjjjl 

8 ^yj JL-j^ Jjjta Silt- J^jC™> ioJaJ*>U iLJL>Jl ^-^Ls^ajJl ^ 
880j 840 ( ^ H ) JL-jl siiU Jj! ^1 LJldl J> c~>U^ 

1300) iJUJl Aj^-aJI i>-j^Jl J jJs JiiP jLs-Vl j^sj"-; J X 

jLg-=>- ^ Llj .iJliJl ^ c^U-^ 8 ilo Jjj<j j»UajJ J— jl£ 
oLq_™j>JI jj g . : 1 ^JliiJl j»Lw2Jl J^>_*jl™j 5iL<J <■ Jl^ijL^Vl 
JL-jI Jjb<-a oli ioJajf S^Lp Jwoj«ju«Jj . (Avalanche Photodiode) 
js- ^jU^JI j t iw»i jJl oVlaJJ ^f- ji JiliS oli~kJl ^ 8 

J^>U<_Jl oli tiUSfl j! .k«Jl 5i_yL> ^_sLJV I Jw^^cuJ j-il cio i*— 

L*jj .ciJJl jJLaJl cJlS iL?-j^Jl 4_*_*Jl oilijl U-K 
i^Lw^ (Graded Index Fibers) ^jJLuJl J^l*_oJl oli i_sLJS/l j! 
Ui^p <u! VI iSJliJl ^ c-jU^. 140j t34j t8 £Jl: ^ oNjjJ 
Siji^ i_sUVl Jwojc~J iSJliJl ^ c~jU<-» 560 Jl tlJl Jjj<^ jbjj 
.( jj> 1300 y J^k 

JU^-Vlj JL-jVl S^l 2-7-9 

^JOj ^ J^>-*-^ ojili i<JaJ! jJjJaJ jVl oL-ljjJl (_£ y>J 

1500 Jl J j-aj Jl ji»l aipj oJls-I jJI iJliJl c^U-~>Jl j.* 
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^wi^j 1 jjc^' J-** jUwaJ j . (GaAlAs Oxide) j» 



NTC jj. 



*) P mod 



5 J*J* <4=o 



)1 ^>Jl i>-jJu 



17 NRZ 

Mbaud 



O/P ils-j, 

I T 



17 Mbaud 
NRZ 



In 



-6 



7CT 

O/P iU r 

1 T 



■ (Jj-*aj JL»jJ jW^f yij^i ( _ J kJiisj 9-9 JiC_iJI 

t (Drive Current) 55 S jta ^^Lp jjJJl j ^ dJUJlS' 



^JjlJLa <Lo j 1 1 <U^2-jJl ^J-^Ss^lJ jL_>o^ll j^ixjj .^jjJJl ^jLiJl 

J*>L>- t j^s 4j j^l2*}\ iiUaJlj t j^-o J)-«-P ^JLxJ (J-^A^nJ (_gjj>nj 

SJlj^ jJI ^Jl iJl yfl j jlJL»( S jlj j (Control Loops) ^_SL>^j ol jU»l 
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ij^aJl SjLi^l J y>^S (Avalanche Photodiode) oL>_™^Jl jj-^-jJ 
<_]*>Vj- t j^i <t_jj ji ol ,/? J ^Ji j .,h II ^pliill <»L> II 



jv^^Jl jjJL^-jJI^J pj^vi-^ L^j<^jj . (Transimpedance Amplifier) 
(Dual-Gated Field Effect Transistor cjL^laJI ^jij^Jl J^-v y^L; 
j i ^13 miJ ^ -Aj-^"^-> <Waij>cJLoJ I CjliijjJJ ^J^-iJ • FET) 

.10-9 JSClJl ^ ^jk^dl ^^Jl ^ lla i^vaJl JUu-MI jl^ 



-^-i. C— - J *>«*! 



17 Mba'ud 



DC 



DC 



ft 



Mbaud 



, at. 



.^j^jJI ^1 jl^ 10-9 JSLiJI 

i. (PIN Diode) <Lj*>Vj iLsfj IS LsLj ULwj J->o jl ^jUlJI ^ 
■ . W q li jjJl^JjIjJlIIj t (FET) J^ws^s jjJLi jv_S^>tJLll jjJL~^j_iI ^Jj 

^^oLa^>cJl ^j'. ■ /? gjl (^J J)^.."ll ^jlj^Jl |*UwaJl o$\s- ^j^x^oj 

ji ^yLlll j»U-vaJl U! j .jj^ jJU 880 j 840 ^ k>-y> Jl jJ*! o^p 
.j^>jj[j 1300 i>- j» Jl^Ja^ J^>jc™i t(GaAs) 
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oUl jji JL-jMl 3-7-9 

U^o 0MU2JMI i— sl JlaS/ Aj^waJl iJLJVl JL-*JU-I ^ jl 
L-S" .0L0 jJu<^Jl j^o ilSl* a^q.S' J-o^ ^Jlp L^jjJLaJ dUS j 

^yvai^/l L&Jb^ ^LuJl i>- j_«Jl SjLJ J*>li>- ,y> ^jJlJLl^-JI 

IJU&j LjjJ 4_™aJ C~9 jJl ^ 4^„L)J <UX>cJl 4_J_J| iS ^Ij Lo_J 

^5 OJUs lJLJI dLjJ jj-^J Ol t l*-Ji> t ^^CwJs 

j»ojJl lJ-^- 3 ^1^-9 c^"^ ^ J" v2j <5wJu i»_«S* jj ij 0' ^j-SCojj 

lij^aj UUkJ 2000 (.UJl J*>U- (Bell Labs) ol ^ r? ^» cJDJsl 
L^L>jC~J ^jJI l~f jJ j^ScJl Jwoj<^™j (Optic Air) jA dJbjl .1 

Usjj .jAkJl ^1 J oUy^l LgjI Ml iiil*Jl JUVl SSLi 

jJ ic- j^j^J Jjj— J I jsXa k_JU t(Kathy Zheleg) jA^Lj 
oLM jJl ^ ^s-iLroJl (>» Jaii iL«Jl ^ 5 oli i ^^wa-Jl olSL-iJJ 
.Aj^-rfsj t_9LJ! oli oLSLi L^jJi! kSjJH\ S-wxJl 

t_JJaJl alajj y 5 JL>^I j-* j 

LgASLo ^ j*->_ ( _ 5 Jl cjU jl*^Jl jU t jl j^ju-Ij J-a9i o _^li ( _ 5 1p 
2L>- y> i*-~J iSl_L& jl LS ^-i L» tcJijJl £_« jbjj 4_SL_JlJ| ^ 

.jl ^U-L L^Jlp t_JiJaJl jbjj dJJJuj t ^1 

J-o-icl^ 4JlSvJj i ^» jJU 1550 J j k i <L>- jji ^jJlp j 4^LJJl cj*>L^s jJl 
( jji LxjlS1«j jaUajJl lJu& jl L_>- jJ jJlScJJ cj-- jJ ^^pjJj 

0^3 jj La ^Ui^J> <aWSi (Jl ./?"! jijJ ^JJJ Jai- (_5^- t ' J j .,r?>Jl 

. l$.»...a.i ^ij ^JaJl ^ JjjUJI iLvs jJl 
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ii^>- ol*-*^Jl j! j_uJl ^ SiLAJl i*.^ _b_)J (DWDM) 

JLo-xJL^I J)-w*-j Ijj-^i (_5^i>- ij-JiJlj t l_JI^Jt>tJlj i <OaJ_S\Jl j j-S\j 

5iLSS" l _ r ^i^ jl i_ tAJliajjJlj iLS^aVl ^JljlJl oLpI^*Jj .iuJuJl 
£^Jl yuj^Jl ^ Jslj ^ 100 ^ Ji! ^1 (.UkJl II4J iSLkil 
Lgj_a ^jj>cj (_jJl W S '. 1 1 jjlp * j yfl ll jLijjl i»»iJLf- JLojc—iL 

a^j> jry^J J>\ ^U-lJl diiij tJL-j)fl jL^- ^ SjLi^l 

^LxjJl J^SLJLa ^ J ./?>o La ,j~SLp I-Laj .ikiJl oJlA j-a <l>-j ^J- 
iiLW (_gjJl (Traditional Fiber Beam Former) ^JlJuJI ^yLUl 

j./?1l jJ ajl ^1 jJaj U I SI j»JL>c^™oJJ ^yOjJl A .,h a-^uJl isliaJlj 
jU t S^w-aJiJl oLeL~JJ j»-<w2» j»UiJl IJla jVj .JL-j^I jL^- ^ 

i 4_L>J^>c_a Cj\ i . . W" oJLp ^jJ tilXjj'yi <»LlaJ (JL«_>C^I ySLoj 
^j_i_-^JJ Lo-S" .*\_A^L*iJl ^jLw^Jl j^j CjLaj-L^-aJl C~_> 1 g a j 

dJ*)\-s^ j-a yj j_5Ljj C CjLa j_L^_oJl ya Oj^S *Lw^-S' J-^LjL) 4_) ysx-Jl 

.is^UJl oL^LuJl ^ j»lJj^u-*>0 4jt™]| iJlp cjLajLw 
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Jyift J*t\ 4-7-9 

cj^^JsIj .iJliJl ^ c^iLi-;^- 100 f->*p- £->\'s Jjjj>cj ^jJlp 

(Non- ^_^JJ ^ jt_5_* SjJLi j JaJ- 200000 ^Jl J^a-, ^J>-T 
j^-^" <_^i ^L^^ 1 -; '^-J' 100 J-^" Blocking) 

4_JUJ| OUJJJI ^^L^jj .iaJ»- Otjjl (jJl J^aJ j»UaJl 

<l>Ls t^jLkJl j! i»JLkJl (Blocking) ( *_w« i^jULa c>L>jJL™«j 

il jSVi 4j<_^ ol ij t^LJLc- Sij^-j l(\-kS oli 4jjwa-i cjLJjjJlSCJJ 

^»-w» ./?" jU 1 dJJS lw5 J- p *L\jj .i>-j-oJl J j-ola-sj j*-So»o laJl j 

.2010 ^Ip JJ 

ijj-^JI jial ^1 5-7-9 

IS y>^> J-L*jl> Ujllp j»l_oJL<&^l iiLLiJl olSL-JJl 

4jilx>t>ij o-U^j _>d-^J < Sr^" 

jls ^LliLj . Iti'i -X>-\j £i jj> ^1 LgJLi Lj-JLIj JJLp jJ 
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oUL^aJl J 8-9 

^LxJl JL^jVl Jjj<-« t laJs l 4ASLiL<Jlj .^Jl./ToJl L^LoJ«JU-j ^jJl 

j» JbJi^sJ 1—8—9 

(Whiteman Controls jJ j ^jlJ j-5 jL»_i_>lj S-S^-ji c~-«-J>_v=> 
k_*-jLjl 4^ laJl ^ jJl Si y>-<Ji iajji* S^S^Vl Corporation) 
Ajj la '■ 1 1 j-Jj<jj . 1 g 7 a ■ la j ■ !?•>- Jul i_s^- c ' l5 ^y^S aS'Lo-™]! S_>-j.>J» 

C->L~>t_« ^/J $Xi- j»|jj>c^il Ju«-^J I Sjlii L^J! l |JL>- 4 W .... i 

^j^aJl t— aJJl k— j121«j Sjl j*&> 2-8-9 

(Vanzetti) ^jijjjli S_«JaJl J^i ^ S^-JLJl oJu& ^ ^ 
^Pj) . W <Jl oIjIjJI oL^jJJ ^>t , a ./?-Jl t_^iijJl ^ JL>_j<jl^*>U 
. (Printed Circuit Board Laminate Drill Bits) 
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4_*Jai j^ .<Cjl ^LJiJ *_jULL<J| jj>J o j-iLy' {Sj^^. 
JJJ j»Jo j»J j-aj t (j>l-L>^—^/l jl j£j jl d*_v2-)l l_~-~j) Oibjl 

Ajj-^sj AjiJ |»l^J si jiv> 3-8-9 

SjL^ LgJl VI t5— IjJlJI Jli cJlj U S^^iJl jl ^jJl ^jJlp 

.UojI ol ^-x>^Jl 4jL./?Jl JU^I ^ JUjc^*>IJ Ijl>- iaJiia 

^j^aJl 4-8-9 

(BBC IX^jjJJl j-* j*-JL*-Jl ^ d\ 

4_>Jb<_« ^.Lp -^-oJLxj ^J^yjj^Jl lJu& (VSl! j t Andromeda) 

<»L«jN 4.J.-J— ~ j I i— AjUijJl ^ji~f-J t^ji^^l jAj <La j-L*-a CjL"1j-L*_<J| 

^l~-> jl »j ./? ll jlSLsLj .3j~5' i^-ji 4j|jji t j_« JL>o !_« i <t_Lo_p 

^jSj t 1 ./?«_! Lgw2J<J Jl^IJJo jl Oji i J^SsJLj JsLoJ^I CjlXa 

i_gl .^1 iS^-Ji c— ali t^jjj-LxJl jjJJl ^ oL-X. r «-~~."Jl j-^ljl 
iSy^, Jij^ j^fr _^L?^ ^J^i cr^ 2 ^ (American SDI) LS^o^l 
yj j-SUl j_>^j ^Jj^l Sj W -kJl oJu& c— ilS j .(Optical Switch) 
jzS (Multiplexing) Uls-VJz* J*>LW y> l^i^i^J ^j^h ,J^\ iSj^)^ 
jl CjL«jJj<jj SLxi Jjjjs^J j»J jr^J t Lj 1 ^ g " * 1 oljLJiVl jj-a 

.Jl J^-^; *~*^l j-" 

(New ,j~iv-j j j-^-ll j-jj <LL>^> ^ -^'^ I g g -/>j Lo-S'j 
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cjIju»_JI jl» _s 1 1999 ft_p u .. W ,., <4 /^I Electronics) 



j*s- SjjJJl ^jULxSl jjjjj . »j .,>? II ^>-jj i_s"^ CjIJj«_J| tAjj-^aJl 
J-°l*-° __^J<J ( _ 5 1p S jOiJl L^jjJ ^1 (Non - Linear Crystal) 4.W-kJl 

^Jj_~»jS\Jl s-ljLj «-U>Jj<J| j*-^*" ^Lij f, % JJbJ 1 g .,?>l jJU X*S- LajL«»S\jI 
s-ljj CjI jl~- L^/ij ^/jJL>- <1«JJL^> <LjIj.> tlowij 

(Multithreading oL^Jl ^Jj<J Ijl^ jujjC j^s\ ^JUJl J 
^J^yjj^Jl ^-jSyJ^ ^JLj<_<JI ^^J-* j .^J^w^^fJl Technology) 
(Low 4_wLv^ j_qJI ^J-* 3 jl j^>Jl I .,h a ol jta (^^-s^-Jl 
Sj-S'li j» xJ^s—^—'—^j . Temperature Super Conducting Circuits) 
^j>r j >^JL; o^Jl CMOS Jl oULijj Ijl^- S-^o-Jl RAM Jl 
t LjLj^S' (j-Jj L j ./? ' jaUaJJ (_^-Jl iajjJl dj£~^j .JjLJI 

LJI jj jj& L«_™>c_a JLxJl <Lj*>\j <L-jL>cJlJ| ^Ij jJJl t j_<JjJL»»j 

jJjl; 4_>Jl_*_aj t (Threaded Execution) o_LLl<JI oLL^Jl ^a->j-> 
<l>- j-Jl 4_wL5l_SsJl i^^j^Jl j (Data FLow Processing) oL» j_Lx_<Jl 

. (Object Oriented Programming) 

(Flip i j">LaJl jLo t ol^j^-ajXJl oJL^J ilaJLJl j-yfLxJl jl dJJij 

^Jl iLL^Jl j-^LJl jS\ jJ^lJ tjUVl Jliilj Flops) 
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-b>tj LI ^<Jl oJla 0^ t a^5^o-<JI LI ^<Jl ^J^- <jj-s£2-Jl SjLi^ll 

Aj^aJI CjUpUaJI 5-8-9 

(Insulation) Jjj«Jl ^ iUjc—^Jl S^UJl j! r^s- tlSLLJl S^U 
J j .(Si0 2 ) j^SLLJl ^ iLlScJl oljljJl 

<Lj^-^-"i C-jLj tjvJUJl ^ Jl> ^ iLJL>Jl ojj& t_J«J 

jlj cj*>Lv? j^JI oL_Ji! ^l^jj cjLjlaj JU>j<jl^L ./? > cjLipLvi-a <-Ll> 

^^aJl O^jbJl 6-8-9 

£J u^" JL^-^^I SjIjs Jj^- t j^ojj .aJUJI 4_jl!jJJI 

l> . o til ^Lj>\jj ^j~as>\ s>£ cJ ji 7500 ^\ J-aj U>-> SjLi^/l 

. (PCB) ip^kJl SjIjJI ol> jl) jJUJl 

aj^j^J)!! ^jUJI ji cMy^S 7-8-9 

pi j^>Jl (j ji <Lx_Jj*}U l1~pUI ^LiJl jaUwaJl jj-o f- j-siJl i^-j 

t jjjJlj ^LiJl olji! t t jjjlj^Jlj t 

J jJl>JI L _ r ~S^p ^s^j oljilj aJNI cjL5 ^^Jl cj!jj<^ ^ij 
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ap^ji aasu Sj^^JI o^j^ji 8-8-9 

J jj>t» J ; . Li; (Glasgow) j^_^*>Lp 5j<_aL?- ^ j ji^LJl 

<LjIj jSLo 10 t j_a J^l <Lj j_si> Cjlwi-o J^o^o tjl j» j-^_«JVl j» jJLc- 

^^wij j>UaJ *_si> jJ <*_l« ^ (j-^-°-i-J (Pico Seconds) 

. (Micro Electromechanical Systems - MEMS) 

Si y>S\ jU t(Rest Position) Itik* Jjy>tdl Jj^j Ujllp 
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t j j_SL_L~Jl Jl-_^51 j t j j_SL_L~Jl AjyLj j (Polysilicon) ^J-j«juJI 

OiJLxJLa iLajVl 4_J*>Lj 4_JL> JuSv-ijJ LJ3-0J 1 g . ■ ^C, t JJlj 

ajL^J ^ (Release Step) **Zf y» ^L-^l 3 .« a5Li» _jJl 

a.^JI o^U*^l 9-9 

JajL-j ^y> <L5QaJl ^-Lx-iL Loji <Ui£* i>^S\™*Jl CjL™^J^J| COILS' JLSj 
iJLp 4 ; .....W'.V^oj j-fr£Jl oVl ioJijl tjL-j^ 

jli t la >J| «• j_ «Jj .<L>jjjJl Ot-L^iVl .,<•> ll <wL>tj tSjJjjJl 

jv-wo-xJ Uju^ s-taVlj Sij^Jl SJLLil j»|ju<_;lj 4JJlSUI ^^LoLp 

^Jw2j CjLjJLj j j-^-k £»J .£—>lj (jUaj Ij jSL^f- L^JUuC— il 

CjL™^J_«J| CjJ_o_p 1 oLj-JLJl oJla j-jjj 5.5 iLojlj t 4_/aJ_S\_« 
1— iJJl ±S*>L-l JLojCU-L 4~xU*Jl L^LJl ioJaj^l jJjiaj (_^J Aj^^S^—xJI 

cjLoJ->JI cjLSL^j 4_wIjx^>JI oLSL_ LjI _y dJUJlSj t (_g^ ./? . ll 

. (ISDN) Ui Jl £USiJl 

./? Jl ^JU^I »1 la'. 1 4jj j5^w<J| ol>- j^JI j»UaJ JIjul^L <Lj j~>JI 

JpUsJI 1-9-9 
(Jane's Lff }S^>j j~±*Juz j^J-w*- ^-^j-r"*^' »-^j->Jl 
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iJlSjJl o\ 1998 »U ^ /jLj lao-L*., Z>e/e«.ve Weekly) 

(Defense Advanced ^UjJI jjj-i ^ 4_aJ_iuJl jj>^JJ 4-5^= V I 
iJlJLxJJ i-jJajJl j Research Project Agency - DARPA) 

^ <JI«_<cl»I jjSs^j jl^- ' (JpI./?!! (_y<>-~~j (oliUaj SJlc- 

I oIa ( w>j LJU- iS yrnj 
532 j-o J j-t jjJJl j .,h w| j^J *j_si>j -tlj ^jJ-^ 250 

^o-xj I* 0 j-j«JLi jl yfl !l j-^p jJ-^Jl J^"-?^ ^ jwi iiUs> 

•O^H^' «-j-^Jl AiL~» ^yt*-^ j» _^si ^1 

(DARPA) oJuLlJI d^^^JJ i^^S/l ills' jJl J5 JLai*: 

L>- jJ j^ScJl oJu& JUjcu-I jjis^j <bl (NIJ) iil-bJJ ^Lil? jJl 4_™-j_«Jlj 

.s-Ul c~>J ^lku-Vl j iJI j^Jl ^ j 

AjS^iUl Ajj-^aJl olilS 2-9-9 

Jl jh\ ^y> \ jr S j»Uaj J5 y-~Jj . (WDM) i>-j_JI jv-^-i; 

. CjL«jJj«-<JL> <tL_oJ>njj j»Uaj JS t j— o .ij-^a-Jl <l>-j-<jl 

^3 CjLo jJji^JJ <lL>l>Jlj 4JLo oJl A>- j_<jl Jl jjs>l t j>s JbJ^Jl J^«j>cX]j 

t j_w<> 1 ^-Lo_«JJ ij^wa-Jl cjISIS ^Jl Ji-" jL^ - ^-^ >t -' *-J-ll 
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(2000 jJjj Ijy^ Signal AFCEA ^ ijj L5j 

l1~JLJ (_gj ./? ' JiU ( _ 5 J-f- ijj ^r^^l jJl>c«JI * .,i^m ol » . 
<bj./? Jl ^jU^I o15\~l! <u^-j^Jl 4jt~Jl ^ -^jJj (<bj./?> ^JUl <5wi 

t j_« ^-c ill ^u;^/L t j-<> ./? oJl lJu& j jJs> jJj .aJL>JI <U^jjjili!l 

^S/l J^lScJl t _^JLs— Ids' ^ dJJi J^-J yr j .o*>Us j^Jl oL-i! 

<uL_l3 £-*?J '■ ./rill 4_J_«_P t j-o (jUaj j ^xSCJ^i/l 

.iL^jJl l __ r uJl iiijJl aJlpUj ^jjI (ji^j oLJii 

ibo^l Lij^p 

Jll^ cJujc^-I ajjj-L Lj- jJ ^ j . (Lithium Niobate) # _^i-JJl 
SJb^lj ^lx>Jj .(ij^' <_s* ^--^^r?" ^Oj 10 t j ; j) ls-yJi\ SijJb>t» 
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80 j 40 j-o 4jLPj_^ jSJ Jlp-Ij cJ ji JJ! 5_> j-o-J j-JI 

.jl_£>Jl IJla ya i>jUl Sjl j><]\ 

4jjLj<^J| ks, b iS/ 1 4a.W<Jl ioJaiVl Lo_w„- _ j_Jl oJ^>-Lj 

oL<wa» jl Oj^Jal <Jj^l oljL^^I jl ^/l _ SijjLJl oLwi*Jlj 
cj^U-xjl^^ Soils' jj^U^- 300 j-a j±Sl <i~r j-a <*-*-~- iy°y 

A-i^L^Jl C->^lv2J*>U vLJJl 4 o la ibl! jj-SU-J t(_^jU>cJl ^1 Wall ^ 
oJLA J-a JLwi-"w^oJ 1 Jjl ^y> j jl A-j-pl '■ \a ./^l jLo-i^lj 

( _^Jl CjI 2 . . W^lL 4 g . . 3JbJL>Jl ol a~JalLl CjNL>os ^X3 

(J . . W"ll ^jiLwa Cjlj^jx-Jl ya oLlo oJl oJLa J^SJ ^ iJUl 
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^ r*aJl aJJl k_J ^5w>j 3—9—9 

JjjJs i— i_J (11-9 J^SLlJl) ijJL^jj_;j>Jl IJu& ciJL_> 

Jl«_>CL»L t j-3 ^^JaJl jj-^l * J-^ J"-".^! (Coil) 3 ^Svj ^ ^j-^ j- 0 

i±~L>j * j-^a-Jl (>» ^ 50 ,j~So<j (Beam Splitter) £-l*_^Jl j»_>JLo 
J <LpL»JI *_jjULp ^> jwiJl JJLlXjj .4_JLjloJ1 <sj_«Jl 50 _Jl 




3_U> UU- ^Ui)l |»— U 



f 




.^j-^sJI i_n.JJI cj^^—jj—f 11-9 JiC_iJI 



bdij JLi^L^ <IpLJI *_jjLap oL>JLi t_ aJdl 3 ^ JJLxi<Jl «• j 
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U^JI oU^Jl 10-9 

i^flJl cAls*Jl 1-10-9 

oL~>t-«Jl j! VI . 4 ■ W 2 i cjL^LJL Jais j» jJLi LgJl ^_^p t cjLijJu<^>JI 

<uL jia ^j^P ~"J-<Jlj) JsLoJ^I OJjCLa C->L~>t_oJl 1 g .3 U>j t 4_uLJJl 
t ."j .(4. .ball Ja^>jJl Si^jLa CjL~>i^J|j JaLoJ^II ^jjj s-L^aj^J 

.*bJl aJ^p J*>U>- otal^-Vl ^LJiJ L^vaJl cjL™>i^JI *bJl ^jULa 
<L>LJl cjL-L-I LfJ ^yJl Cjbl^-?-^! ^\iiu> lJj>- jv^-a IJl»j 

^yX-^Jl ^ oljlj^A^I (j-^ij Lfil Lj> t*LJl iJu^- J*>U>- obl^Vl 
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.«-LJl <uLxp J*>L>- L^Uj^jij "^ij'P J I oL™>c^Jl i3jJL« "ki\ y> 

*_J15U1I S*UJ 2-10-9 

J I^JLjC-J Jl 4iUi>ML tAjjwaJl t-iUS/l JLjC— I <ji^-*J 

^iU! ioJaj! Jl SiUaJJ SJblj^Jl SilSUl Lb<->t^x t Jj<^JLjj 

J tMio .Sil£Jl j^o ioU^SI j iSsliaJl Sip Is Sj^-^ 

j» SxJl J 70 J\y* ci~SJ tili^-^. 'J-^*-« ^> 
J 50 J^^-ej .Lo ^ L^Jl ^b>o ^1 S-SL^JI SiLkJl jLo-^i 
M <sjl Ujj .5«-Ui>Vl j»Uii SpjUxJ Jl jjs cijjSJ J^- jj-o Sx<Jl 

luJl J 35 ^\ y~ ji j~*> IJL» jli iS_jlj_gJl oLLSLJl SaW 4 .* 

.o*Lvi!>U Sj^^aJl t-sUS/l ^\Jj>C^\ JU- 

SO^ j) (Lux) Lr i' jJ 800 Jl 400 i S*U=>I k_Jl£Jl 

^Jr W ... 11 *>LS' Jlp 5*Lv»^1 <>JU& j iJlLJI t_™^J t(o*-Ls<S>l 

L^jijj ^jill j»l^-<Jl S_p jJ ( _ 5 1p dll-iS Ijjk JLojjyj .JisVlj (_5ij^>-<>Jl 
J->U- ^ J^jlJ ^Jl SJUJLtJl -wJliLJl j! Ml .l_^5UJI dJUi 
pSo>Jl ^-jLi^j oLiLiJl jW..„" SI t Ijl?- <uJis^o LgJLs ol y 
JJ Sj>-L>Jl jls t L^L»yJaj . .,<■? a S-iLiJl j! L>_>j .t_-xSC<Jl ^Lg-a Jp 

Mj <^ fcl^i; So^i! Mj ^1 ^L^„ M 

_^-) 'Uiji>tJLa os-Ls^^ 3Jb>-j |_g jJL™o_> J^ojiJU^ Ja_^>c«Jl os-Ls^^ ijLs 

.l_^JI J SjJ J^d (^jJ 150 Jl 100 
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j-j^I 3-10-9 

(_gJ_JLa ^ j_si> j J ./? < jj-a <• j ./? )l (_gj ./? ' i_ i-J 400 JL«-3<jl^I 
j^jiajcJ SJbJlP jl jjL Z jL> SL>*p cJujc~-I j .Jsl j 150 Jb^l j 

^-v2J -A g .t <Jl l _j Jls T ^° ' ^ j^*^ (1)1 jJl jj-a Ij j-rf2-> Lj jSs-^jJlJlS' I j-jLj 

L>JL 

S*-Li>L Oij^i icjj>uj ^jL-i cJLLp UjJ 22 I4J jJa j j»jJ 60 
£-*=>j )o\j 500 <*Jys 1 j^>-jJLa j! t j^i™iJu «• JLojcUjLi iiLviJ 

Ji^^Jl oUSfL 3 >JI OljLiJ 4-10-9 

i_iii>-» Jia lOli^JaJl ^ylp Aj^jJu>^I CjIjL£^I JLjCU-I ilijj 

^ t^jJ-^l oljLSVlj «4_P^JJ ( _ # -*a_iS/l -L>Jl»j! «4_P^Jl 

^1 J^aJ c-AJJl ^ jLJI ^jJl^Jl j\ ^S^JCJ^\ J*>U- 
oJLA » 0 ,/? j i_jLJlJl i_3 jja t j_a ^jl_>Jl f- j .,h Si jli ^jJLJLij t 4i jjs> 

oJla J^J<_JLj t ^ r S\_o_jj .5_PjLi jJJl j j_S\J Lo S^Lt-j .c->ljUiNl 
.«•! ^«j>Jl c~>J cjLil j5 j! ap^-JI jU-l^-l c>L~>t» 

JJi>J j^Ujj .SLaJa^s j! S>U^ ^^Jl CjI jLi^AJ 

Wilis' JLxJ SjL£^/1 i»JLi» ^ jj-^-j jwi jj-jlJ.^ ^-v'j J*>^ 
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40 J>\y^) ( _ r — IjlJI ^^UiJl ^l^j 40000 ^ c ( _ r -^>_jUl 

SJip-lj iiL^j ^i^l j-f- J ^ ' ^ 

jit-j iiLvi^L) t t j_ ; j<_<Jl SjLi^l ^jJ (^j-Lp 4_™aJ cJijJl ^ 

^JaJl 11-9 

(Magnetic ,„,la : «_<Jl jU j-<JLj "Jl c>L-L>_p j-o i^JLJl 

^jjwaJl (V 4>jUl oLL>j<Jl ji j . Resonance Imaging - MRI) 
(Position Emission Tomography - ^j^XjJjJI jIju^L; ^yJai^Jl 
ij-^aJl tiU^I olJuw flJuk^-l j! LS .jlS U-o! jlS ^ (.PET) 

aJsJI oUJIia-.'yi - oljjJUl 1-11-9 
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ol j_l~JI ^ 4i«Jl ^ 25 4_™Jl oJla ilijj jl j^jj .LJlpIjL 

.iollJl „k>j>J| 

t j_^™>cjJ (J—J ' Lg-al Jj>cJL~i1 t j-^j jl £-1 j->Jl k— 4_^L^il alii 

.jl ^oJU-Li L^f- j I juL> j^-Jl J-j ' \i~t°> 4..W11 4jUl«j 

ojl jJo \i \ oJl ^1_*-JLI| ^_«-*jJl LaJJLPj .^-w^sjJl ^y~^ 

ojl ^LajjI • 1 j-Ua-oJl ^^J^l j->=-!l j-jLJI jJ jj 'Ljiwi j-« 

^jj^ J 4jLA>tJ S-Lul ^^Lo-SvJuJ 0 jL>iJ J*>L>- ( j^2~- J 4jU t ^™jj| 

Ls^»l blj-^j jJ-JJ ^y?" J-«-il J jJaJl SJoijj .oJLio 43 JLlP jU>o 

4^I^>J| ^ iaJLi^U~<JI 4j*>liJl 4^I^>J| CjljjJJl £-jjul b\ 

10.6 JjUaJ ^ »j; ,,h II (_gj-Jl jj-ij^Jl JLj-^JjI ^jJLj jJ-J 

(Neodymium-Doped Yttrium JS (ND:YAG) jj_J j t jj-S^U 
1.06 Jl W S ^ *j_viJl lIwx-^j (_g-Ul Aluminium Garnet Laser) 

iO>J ._^jJU 532j t514j t488 ^yry Jji ^yl-f- 

Jl 4iUi^L;j .jjW«Jl L_Ja ^ j»_L^JL™JI ^^ rc ^™5'^l jjJJl ^ 
i j» j_J j^J Li jvJiJa^J I j» jj j^i ^/ 1 j» j_J_<J I __^>^- jJ-J t 4j_v? 4J L>- ^jjJ 
oJLA C~J>t— ^sl jjj .jaj^j^j^/L Ja— iJLoJl j»jUj-J^i/l j»j_JLoJl j->^- jJ-Jj 
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^U-^l J oll^. 2-11-9 

^jip Sjili .o^Nl j! j-lJl ol5 ^ j! ajjIjJI *il j-<Jl ^LJJ 

^ ./?"Jl J^l-^ <*jl (^^Lp *l jjJl jL^>Jl lJu& jj<-ijL™j 

t C— iUj iJLp w jj ^-"^ ^ $ '■ a j 1 • • •' j • ■/? j- ^JLi-« 

i <ulSj| i)i JjLa <Ul*_« <U1; jJl Lg_i ji\ jl iw~>cJJ 

\^ r »\x>c^J\ jiLajj .jbJUJl iij^^Jlj ip^-Jlj 1 5_JLi^ljJl o*>LJlj 
^ j o: Wll ^jj-^aJl j t jolvaJl jL~^I ^ j <• (Virtual Reality) 

^y-l o^Ui^l 12-9 

^Lki £-Sj^->j .aIjLa jvJUJl *L>Jl ^ cJ\-i_j ./? Jl oLjLSLa^ j^ 
aLp Jj1>o ^ ^1 ^ jLL 200 J 

^Lkill IJla i ^Li 5iJi j 6000 j*>U^I ^ Jii j .2010 

t j_« iJLxJ ^jjJl JaJa^- tiiJi J^o-JUjj .L*Jb>-j SJb»nJLoJl a5LLo-oJI 
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oU jLt«Jl JJLi jLpLJ ^1 (Risers) Jjj j^>j<JI oL>=^jJl ^ jjJJl 
^j-a yy j5\Jl ^Jl jJ-*-oJl AJLjl-** ^j5\Jj c ^i-_oJl Ai>-li 4_p 
oiJbc^i ^L^aJl L-iLNl j~s- t- j .,h U aIpLJI 4JiLi!l oLoLwiJl <J*Ai» 

k_i (3 j-~il ' Jj^-*Jl oJbJl>Jl L>J ^SsJl 0J1A JLojC-^I 

iiiy>Js\ ^y*^ ^ jj»^->^-~<Jl iljl ilj -^-^y 
tJjLJl ^Jl tiUSlI y i~~JL L.I .IjlJL*; jisl jJ_^^5J 
ciJJl ^Sy J iiKJl t> 5J J .j-S^I JJUJI ^ iiKJl jU 

• i£yT-*l\ olJjt<Jl 4x15 ijjij IJlAj i A^Jii 

CJ ^>fl 1-12-9 

Cj J5 Axis' jlj 18 J5 L_ipLsij (_gJuJl oJLoo 0NL2JNI 

.ajj 100 J5 cipUio CJ^^I j»|Ji^U-l jU t^JUjI SJLxj 

i!*>LJj ijjwaJl ^Ljj t^)'' j>IJu>tl*ol ^jJlp JLi^ -*-=r_>; 

SjJjjJlj ie^Jl SJUljX^ o j_«JL>~«Jl CjL>-Lj^*>\J <_£ ^JLs i j^>-x5' i_jLJJ| 

^i^lj Jwa_>^ jl y£-°-i oi^J-woJl ^iLJ'yi jli (.4_^-j_aJJ 

j-jjlj (*-d^-> 5-5j->i C~_JJs JJLi iJ^ji-aJLij .4j_aljJLoJl CjML^j^/I 
4_S\— *> 
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Jb>nju~<jl ^w«->- JL^j^ JJo^J lw 5^- f ' L^j^ tLw^>o aJLo-JLII 

oljIlkJl j oljLJl 2-12-9 

£c_L«_> 4_jLs t <L«|jL>c^xl J^-~" jv^fU-Jl j-Jw? (_gj ./? Jl 1_jLJJ| cLLL^ 

tojlyjlj t^ol^JL jv-So^jJJ l^_a|JL>cJL*il oLaj fe'. oJl oJLA ^\x>^J\ 

J^i_J ^yiLsi'Nl jjjJl j»l-l>tJL^L) o jjUaJl jjj t j_a l_4jL>sj 

^yj <bU t4jjwaJl ^JLJ^I j»|JL>^-Lj .^^i^l CjIJLx^JIj t_jUL>Jl 
j j5o *y o ylkil ^ iJi»li jLrfZjl CjIo jfe'.a j»|Ju>C^>l jiU-Jl 

ljjiA>njj jl ^jjLJaJJ yS^oj ^JULj 1 4_^>-jU>cJl j-^sbjJJ 

•'^*r4i jUa^/l 
y^a^SUlj Ajj^aJl A^JU^JI 3-12-9 

OjLi^i/l 4_>Jlj<_aj yjJjicJl ^3 ./? Jl 4_jJLl!l j»ljL>cJL^I £z^£>\ 

^Uai ^ 4j^waJl 4->JL«-<Jl ^*L" j5L jvJj .CD i>^JuJl ^1 ^9^1 

jlpL^xj . Ui ji» jlS Jo tU^-LLo 4-SJ_^*>Jlj i>S\JLJl oVl 

4 ; . «JI iSL-JUl jjjJaJ ^^-Le- J^L* J^SLlj ./? . )l 4_>JLj<_«JI 
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SjjJ j_a iJLfJ j^J jJl k_~-Jlj .L>_j ./> . ll c>L j_>LJI JL>_«_i->.L 

jULoJl oJ_A 01 Ljj .jl jZaJ J"*^ L5~° "^"^ jW-^J j-^2-Jl 
Oljj . II jLi I . ./? «J| jjj-~waj-Sjl IjLwa ^jjj 4_w™jjLi 4_wv^L*I 

.Ly 4jjlk<JI L>-jJ_j^cJl jjiaj Ji «bl <l>-jjj t_JU JJ L>j*>L 

jU<tfJI 4-12-9 

OJb»Jl jv^-Ljl i_i j ^ t_~JJ (_gj.,>? Jl i_iJJl <uJaJl »JL>wU-j 
ij^pjlj tjLoVl Oloj b. a aL-sI^-oJ t_Uij t i^jJLioJl j*_»-LuJ| jl 

4-jL>^wJ_nJI oLSL. L}\ j i Jg jj» yfl oJl *lj^Jlj t s-LJlj tjUJl cjIjIJuJj 

C~>J CjLjjkJl ^ AjjwaJl -iUVl j»IJjiwU-l jiJkjj .LfJ j»-SJ*_Jlj 
4^L>w<JI CjLSL-JJIj t CjULJIj t OjwaJl Ji» ^b ... 1 1 _j/ijVl 

.jjJlJIj 

i*JUJI 13-9 

^jjLjJ L^J jjlis cJlj La L^jL l <U»aLo L>- jJ^wNj L^jl Oj^J _ri-^l 

o*>LLS' ajLLS' ^LLiJl Jji-^w^ tJL» ^i-c-j .4_w«j_^ JJsLiL« 

iLv9 j^Jl j-S- _S*>_w-Vl oJl* 4_«_wJaj Cj*>Lv5 j-<Jlj "Uj ./a Jl -iL-Nl 

ljj^2-S\ i_sLJS/l jl il .lpj-J> jiSl 4j^waJl oLjj^iSJ^I tL^-SJJ 
L£L»*>J| j i^^LJl o^Laj^l iSJj. jJLp 20 j» Jil ^ cj 
^jj jJLxJl J*>L>- L>- jJ ^JwnJI oJ_a ^y^sj jl ^5 jZjj •iSj^ s r J— 
jJLp ^ ajj Ju>Jl j SJbJL>Jl oLC-lJl J*>U>- J^' <LoUUl 

tiLJVl l_LJ» jJ j-SLh ^ydl ol 2 . . LzjJI j oLjjJIj «. o^Ua^l 

.Lg-S <b j./? Jl 

c^s jJl JiLkj ^ L^iJt-xj 4_>J-iJl olji"y iijJJa^Jl ^jIjjJI jl 
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i *J j^<Jl ^yjj .4-SCL^MJlj 4-SCLJl Cj^Uoj^I ^jIp JbljLoJl c-JJaJl 
i/oUJl JJUJl 5 j» 1000 jIjlL>j y^^^SJl JLjcu-I itajj jl <■ Mi* 
o^Jjw jU cJjJl ^ j .<lL (_gJJl JijJl ^ oy 1 000,000 j 

^^^j^Jl jiJ j .UL>! 100j 10 JIjj^j ilJucJl Sjb 

o<_^ jij^-; la 2 a J^li (Distributed Computers) £jj_Ul 

J jjl Sjili j ^jSi> Cj| jJ^ |_£l I Cj| j y~J> yj £~"jl J» 

j»*>Lp)/I JjL^j J-Lo oLL^JajJl J-*-^j .(Upgrading) L^JyJ 

LLk» <U^- j^jl <b<_™Jl y j^f- CjI ^^J^JIj oiJbCuJl ^LsAj^/Ij 

jU ti^ljJl i^L^Jl olS olSL^Jl ^Jl i™Jl> Ulj Ljj^-^ 
jii jjJJ JjIJ k_^S' j^Jl j»l b : U i-j^Jl 4_j^Jl 

tlJl ^y^"-^ ol US' .^JLi^u^Jl JJi ^ 3ijJL>^Jl oNl^Nl 
j^jjiUl jl L^jj .B^^iSL i_iUNl jj^JLk^-j lj^_vs>l ^p^jjilxJl 

oNUaj^l jU t^^waJl i— iJJl ^If- ^ y&ij™- ^^oi Js\ 

o y j^jl iJi>^JI L*>UJl jJ ^jwaJl c iJJl ^1 jrU>J i>S\Ju«.!>Ul 

Ji^Jl iSUio I^Ujj t JJb, J-jUl (PCS) jl^ jl ^IkJJ 

. (Switching Matrix) 

jjjJl oLj^-«-^-Jl ^ ij^wa-Jl t-sLJ^I j»IJUk^— I jlijl 

(_jjL>ti]| ^-1 W S II ^ ^ <Lls>^>t-Li i>-jju t^yvsLo-JI 
o j lo . ■ .. <J I <uiiJl yfl-Jl cjLJj^SvJ^/I jU i dLi jjj {y*j 
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J_*_> j-jjLx-oJLj i-vsLiJi Infonorme London Information LSj-j, 
. jXS^JVl j^Jl ojLjj tSj^' ^-s^j <• <S j2S**°^ 









j 1 ^ 1 (^j 


j-r-VHJ 1 jJ-^J-NJ t4-^jJ-N j-^J-^J 

c-l . *Mlj < 2 II sj g -wVi , j • " 
L^i JJ iiUiNL; .ojjj-l ol^J^Jlj 


1994 


ol j j £ll Si j >■ 


EN 181000 
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C JjlS3l ,1 ^Jlj C L yLkJl Jliijlj C i,j 
c^5>l J_^lj t JA£JI 


1993 


! 4 «1 P Oi i -*2>\ j a 

0*>1 *0 j a 4 P a s 5~ 

2 • - . 11 ■ U 1'MI 
j^ij tol , 1 k -11 
.Si ji-1 0 Lp iisl jil 


EN1 86000 
PT1 


i_Jl j { ll o">L;LSL!l jl— «il 1 JL» J_o_JLj 
.i53_"">Ul j S_£CJ 11 oNLaj">U i._ r <2J! 


1995 




EN187102 


tjUVl oUJlL. jl .11 I.U 


2001 


- 1? all oli_*?l jil 

2 • - . 11 ■ U I'MI 


EN1 87200 


o}Ll£JJ (.U! yJl jL»il IJL» 

i j . . W - 11 ol_Lk^,j toiUXU (.UJl 
t o~JixJl oUI j^-Jj t (Jil ^jJl laj: i j 


1995 


— oLfl jJL*ll L^>- jJ jJ^Svj 


EN50173 




2000 


- o^LSLlI 

- JjSfl >j 4-1 

jl 0 Js j ol a ^11 


EN50 174-1 
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i-_.L-.Sh oLlkdl jLA\ IJl» „A:, 
oJljs .'il - ijj - . II . II Nl j ^L^Jl 

oLaJ-4-1 i g ■ 3 t <U jjiljjjl J L_oJ Jl 

L>J> 1 5_«LJl o">t)LCII I - b:l j ij j ,/? 11 
^ 1 « ...1 j VL^f j^-pj—Jj 
.oVU=;Vl 


2000 


i__S jJl 4_L>-*J JaJaJi 


EN50 174-2 


o^Lli oLJLk^ jl . .11 Li » ^ » j 

J_0_X_X_~il U <> '. 11 i j-JS-- 3 2-Jl t_iJJl 

JUaJVl oLC_i ^—.1—1 
J_oJL>j 1^5 t iaUJl i^L>.^lll j 4-50—Jl 
^jJl ^ j^-Vl oU-JsjlII ^Ijjl ^ b_u> 

(> S^ .C/^&JI ^ IJLjS Jl 

^ JL>j>_i— .VI j_lp jL-J.1 IJL» j ; . U " 
o">L;LCII ji io">L,Ldl x,jJ oU^lj 

J-^-'-J V Lf! VI .►Ij-jJl ^ iJjLjil 
.jU>Jl J»U*1 J^jcuJ ^1 o">l>lS3l 


1998 


o">LjLSLII j is jjJjll j - 
j\ t (^1 j g 11 iJj-jdl 
- 5J jijil 
i-Jaill oU^sJl 


EN60794 
PT3 


i_i_L!l o">L,L5 J_p jL_J.I IJL» <j— kj 
olJ_^. L _ s _j 5_«j_J^jl__II ■ <■> . II 
S^p-Vl j ijS^Lv^Ul j 3_£UI oVL^Vl 

^ , .,A : i ^jJI o*>L,LCJl J_* LLIJl5 

oLLkdl d>'yu <uli diJi Jl iiUiVbj 
^yt ^j-A-Jl . iJJl J-jUCJ 0-L>- jil 4_«L-J| 


1999 


^^Jl i_il!l o">L,L5 
- 1 - 1 ,j 4.1 - 

iaUJl oU-fl jil 


EN60794-1-1 
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oLlkdl j i iji-hll ^j^jL^J-I j 








^LJJl o">L,L5 J_p jl— «il IJus j . U . 

*&JJ \ Ol-bca ^5 <laJj>i^~il t_gj.,f? Jl 

^» ^JLi ^^jJl oj_g_^-*y ! j i*SO— -*}Ul j a-S3-~JI 
^jJI o">l>l£Jl j t <u_Aj J^jJb 
iJLiSlI ! , t < 11 o">L^ A! 

w*-«Jlj <uSvJlS\J.l j (L^xJj^Jl O LJJa.X.11 J 


1999 


^^Jl ,-iJJl OMULS' 

- ? - 1 ,. • 4-1 - 

— A a\ P Cj\ a -*p\ J * 

^jUJI J-jLJ u ./» ■>. a 1 


EN60794-1-2 


<JL>_*JL^I -LLP aJL>*I— J,! L«*>L^J oi-Ls^ 
^1—*J>- A 'j ■/? -, )\ 4_^iJJl {Jl ■/? j 4_^_laJl 

I .,-» II 2 £1 U 11 A\ ,\j j< ~ . 

o Jww«_j oUL™^ L&JJLaj jl LgjJLwaJ 
t J-jI^JI ( *_wwaJ J-*_^ j U-S" .IJL>- 

• ijU^J AjLvajia Jp-*>La m^o 1^1 


2000 


oL^j " '.11 3 o">^ - 

- 2 ^j-J^ - ^.j>Ul 
Jl -g "Ml d 1 U '.1 A-a^L-- 


EN60825 
PT2 


-JUVJ oL> ^J-P jL^tll 1JU& J i la 1 

i (Passive) i_J !L _^ ^1 ij-^Jl 

oLJ j j^JJ L45I j^>-l j>J-»J dlli j 
jj^wio J .iSlkJJ iliU j-^Up jl io 

.^^-JiJU jl OjC Ja_oJ ^3 « AjlJaJl 
jl ij^sJl ijU'Vj U1 J_^> j 


2000 


- 1 - <i_Jj .,^7 . 11 


EN60869-1 
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* » ^ ol . 1 W ;ll jLw^ll ■» i ^ j 

jl ^^LIl oLU-p j „.,,»:, V *j! VI 
jl~*il ^ Si j_>- _jll iiLkJl jL. «_« j j-^ 
.IEC6 1300-1 








l_jLJVl 0">Lij_«_; jl~«il |JL» ,f~*-i 
t ^j^jl jjijl JiLa <b jjiil Olj ^Svilj <Uj jl 

l^j ,„ , II eiUbU yJl llj 
^jL^. J „ .;. .j .o^LSLIIj 

""lltil * 1 1 ** t • \t *t 


1999 


tJLJVl 0^ . 

- o*}IjL£JI j ajjw2-JI 

oL_a_vf 1 — 1 ^J-J^l 


EN60874-1 


jl ^^j-j! ^3 4j*>\j L5 XJl ^L~LJl Ajj^zJ\ 

<j mJ ,^ ■ 11 ^iLkJl g-l JUo)l yLSl 
,J_w™_a Ja-^-'^j 4_j^_ya-Jl 4-iUaJl ^.jjjjJj 


2001 


oLJ al £_jj_aJ oj g ^-1 

oLa-v^l — ^ -j " ll 


EN60875-1 


<aJj^U~ 11 Jjl jjJl J-P jL-*il 1 JL& J-Jaj 
: <LjNI t_£i (^^^vaJl t^iJJl JJb- ^ 

<ULiLj ^ jJ-l j_s^Llp jl j_si> <U j j-^-iJ 

Sj_g_j>-SM J_p JJL)Jl5 J-Ja-jj .LsLkU 

(_£jJ Oj-Ssjj .^j-sta-; J-J^j-a jl **_jaJ L»[ 
iJxJJ ,j\ "- <j •/> ■ ^jvlia-aJ oJLft oJ_^j>- s yi 

jUll (.ji US .i^aJl «LLJU ^l/Vl 

.oi jsU jwjij oUI j^-Jj ^j-^aJl 


2000 


iij-^Jl ^jLJ'yi Jjl J-& 


EN6 1202-1 
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►L^VI ol.IUr.Lj_j co->L.I^JIj 


1997 


^jjLJl oL^I o1_L»_« 


EN61269PT1 


oUI oUka l |p jl_*il lJus (jJaj 

0*y ^1 jJI i_iJ__>gl <b j_L| 


1997 




EN61274PT1 


i__J JjL^ ^ (_i_J!) ^j-aJI _^Jl 
iLli j^i- !_-» o[ j-« t^j-va-; 

J! jr 1 -^ y-- 1 ^-M: 


1999 


i-aji ^lji ju-jVi 
- . n kjuVi 


EN6 1280-4-2 


I.feiS) i.UJl oLL^I jll jL«il li* i_L4 
.LjJliJl ^.j-s-Jl >-iL)S)l ^-p JUojVI 
^.jJjl! (IEC) ^UkJ Jij 4j| U5 
1,-jJ oL i>_^li!l i^ii^! i. j'..,^" j .5j jj-l 

1 g ' " SJ-P-lj jj ,4_J» [? g a oLLv^l j-a 
t j ; o <L5 ^J_twa Oli-^>l <LP J-o^T J- 8 ' 

oi .ijj^-Jl i_jL)S)l oli ijjWl iUiiSl 
di-Ji j t A_^iLvi»J ol__-L~i J,J ^Ll-^J 

oLi^l ^iL <l1w? li jI_a1I 1 Jla j j^L^j j 

aJ ■ ,,,? a: 11 ola..^>1 jil jl /j ioJaiil 

.ojj& ^j^zj>zji}} oUI j^-J JU^i~"L 


1999 


L_Jl1I JU_jVI UJij! 


EN61281-1 
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•jS- «_«l*Jl ob» jJL*il li-A > a ,/? t 

-U>ljij t. Cj[JljjJC}\ J t Jj-I JjJl U-> 


1997 


- t _r J . !l > a.\ \\ 
I 4 a\ P Ol a j 1 * a 


EN61754PT1 


. jL-jti! j * j_s*a-!l J-^*^ 
t^iJJi ol_«_™^JL« ' " ' " ' J " c 

o '. ; >■ _j& , C . ■ a. - ^ a . 1 t " j I >r t ,a 


1999 




EN 61757-1 




2001 


- l r J II , J.I II 


EN62077 


Lj- ^ ./? ■ j 1 _ 5 jJI t J-j! jJ-I d_«jLi_« J_p 

114 * >l ' 1 1 I 4 A (1 / l-N. A A Si . aSi.il 
(M* . J l — ^-*-> U ^3 H-O U >sJ 1 


1999 


4^.*>L- - jjljj>- ^VjUI 
oUIj-^-VI - 5jI_lJI 
,-,M ,1 < - ,-,1 1 U-ll . 


IEC60331-25 
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: oj^j>-*>U <ujJI±j! ^iLw?^! j 


1995 


ol — . — il ; j — j — s-l 
Sj-j-^-Vl j iO^U> J.1 

oj g ^^1 j — <U a '.ll 
ij-rflJl iJ j _^INl 


IEC60747 
PT5 


^^2^3 oUI j^-J J_p jL^ll IJla J-Ja_> 

juVi jl i_oiii jij-^Vi L-3L,t^_<ri jl 

j-o ^iJ^Jl j .ajjUioJI oUUJU 4^Jjk:-,.i,1 


2000 


►>L| - i^Jl tJUVl 

<Ulp cj\jup\ y>- 3—1 

olj_II ^L^i lSj-^ - 
^JlSUI 


IEC60793 
PT1-3 


Li-S - .<uJL>j_^_SvJl o*>Ly3 j-Jlj ijj-ya-Jl 

tt 5j , II ^LU o">U_SLI ^Ldlj 
jjs jl . .11 1 Ji» j oil U~Mj 

t e-l ^wl—^J J""* 4 SJ-i-L>- ^L~J 

J|J_1_I ^Sj-j- Jjj .ijjl j-J-l 5 jjjJlj 
. (IEC 794-1 Fl) ij\jJ-\ ^L-i Jj-t. 

. ( Jj>J-a ^ AiLJ.1 ijy/ta}\ ^j^aJ] 


1996 




IEC60794 
PT1 
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jl Ijl^Ij LiJ ^ , „A:- ^jJI o">LlSL!l 
t oLjLwJl <ui-L*_a cJ\ Xj*-a j t ±Ju[ % 11 


1998 


oL^- ijuil oLLv^l j-a — 
(S_U-1jJ1 o^lS3l) 


IEC 60794 
PT2 


^ <UJj>iX~-il !?■>'■ 11 (O jjLa Jl 

\±iS £j Jl ^bi jJl & >Vl oU-kJl 
_u j_^JU j i ijj ■ <■> . 11 oMjLSLII ^ 
^ J_^jl_J ^jJI o*>L,lSL!l ol—lk^ 
^ oj_^L-a o^LLSLll jl ol yJLll 
J_»_JLJj .,1 j_^Jl ^ iJj-J.1 j\ ^jVl 

. - jl s U.- 11 Jl 5__jJLj Ul .ii^-N 5_b~ _^ 

ijLa jli i (el j^Jl ^ JjJLa J-iLJ) iJl j^Jl 
5_U»Jl ^1 jJl J5 Jaij N jUll 

^ j .iJlj j^Jl isliaJl Ja ^Jai~ ^J.1 
<LjLi i 1 J . . L ' J JL>- 

oLUa^a Oy>lj jl <_^2^ ^j^r\ iSjJ _r^l 
.kSVj>\ 


1998 


l_b_L^-l!l Cj\s>zZ3 ^3 — 

5J Jjdl j\ c ij _^sjil j\ 

OLLvS 1 — el j g 11 


IEC 60794 
PT3 


^iJJl o^LS 0 U IJL» j . L , 

JlvajVl Olj_*_a *L«J^JL~J.I ■ 11 

^ y& Sj-^-Ml j ^LS3_o-*>\Jl j 
L _ s Jl o">l>l£Jl dJJ-iS j i lf~il iiJi jJL; 
o">Lvs _J.I j ^ ./? Jl eiLJ^II ^--^ 
^_^> j dJJi ^i_L^Jl j a . Sl <j ; C 11 


2000 


^^Jl ^LLlI o">L,L5 
oLi-^l y> 1-1 ^j-^-1 _ 


IEC 60794 -1 
-1 
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Oj ■ ,,1-7 a 11 O^lv j_!l oLa — 1 

o">L,LSL!l ^ j-^iS^JL, 3JLJ.I 

- r- - J^Jil .i^aJl 0">l;l£Jl i^U^ 








*jj-aJI o^LS jl_.ll IJL» J jLuj 
LJ jJl o">L,LSGl dills' j i Lj iJ oLUdl 


1999 


t^a— !l i_iJl o">L,L5 

4jj^aJl oLJ'bM L ^2S>Jl} 


IEC60794-1- 
2 




1999 


^ iJ_udl o%l&l j - 

Ja j la a el j g 11 

Jlp jLo oli *b 


IEC60794-4- 
1 


J-P JJUJlS' JlpL-Jj . L 5_ r ^a_!l £_L«Ji)ll 


2000 


j>lj_^^—l 5_a">L_ 

— <L>j J~l_!l oLj^- aJLjll 

: jLtJl *jJU 

,11 ^vMl ^uiajl ^IjJ^-l 


IEC60825-2 
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JM?- lij ./? Jl oNl <b> la 
J y^>- iJlSv^J ^^2*1^ .XpL^j Ljil J,J 








t j-aJl JjU <ui jjtll oli ^j^aJl 
.jj^a^tiJl (3 jj^-vio *y <0l .Si _^>-l 


1999 


tjUVl . 

- o">L)LSL!l j ~ ■ li 


IEC60874 
PT1 


iJUiJl^Ul Sj^-Sll jL^I 

oLJUaJLa (JJJJl5" ^_y2_> j ji! J jJaJ 


2000 


* Jl oj j ^-1 

2 si ; - II ^ II 
a^Ip oli^l j-o — J 


IEC60875 
PT1 


.O^LSLI! j ( jJl . . . ^UsJl £-ki j 

<lLv^J Ol_L*_a ^ii_!J-^ ^J-^-J^JJ 

.•JjjU j^jj-iJ JjJsj ^j-va-Jl > — i-JJl 
iL^i" jwjijlj ^^a^iJl j jjs jl 

dEX61300-2j dEC61300-l ^AA\ 
,IEC61300-3j 


1999 


o*>l ^ j_Jl ol . «L^- 

*2 jjl j I 4_~5L_jLSs_-il 
ialp OU^I J-a — J J^l 


IEC61073 
PT1 
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oLJ diJjS | _ r kj>_>j -p_S^>J.I 


1993 


- ^ „n . W <-kXA\ j 
j J s*5 j Jl ol o la a 


IEC61073 
PT2 


.LiJ (QC 830000)_, jLjJ.1 IJl* J^, 

^> ■.^"^j t ■/? Jl eiU^fl 0 Lp j.-I^U 
N ^jJI (Passive) i__L_Jl i~_JLoll 

j«/>Lp jl *-tj~*2-{ ^^yj jj^- cS ^J^*- 

jLf=U |JL» ^jJ 01 .iiLkJJ iiiU ^ ^1 

jl 4jj-s*2J jil JJ 0 J^o La Oilpj t4jj-^Jl 

j_a IJLa j-o ei-L^Jl 0j .4_j>. ji\ J j I? 1 
olj_J.l ! (jL Li o_L>- j_a oLwUaJLa ^-v^J 

! < jJL> oUl ' 1 d ■ ' " "J ' e-li^l 


2000 


- ^j-aJI i iJJ! Jjl y> 

oLi_^?l — 1 — *J-=M 


IEC61202 
PT1 


J-^jJ : . || eiUSfl 

iipUl 4-jUiJ| oUU ^aJl JJLo ./? Jl 


1994 




IEC61274 
PT1 
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(IEC) f UiJ v—^H H; : 11 


1999 


^iUSn i i! 


IEC61281-1 


— 1 f-y-^r — <L >j ■ \\ 


OUu<->l 4_L*_>La Lg_J 4_CLy3 A_T j . l^wgj 

d „ U ; VI c j ; jl c-lj ;l > . ...1 • t 1 .1 .,-» a" 




lit ^ \ \ ' * " - T \ kLVM 

t cO J-i-ij - jJ-JuJL-Jl J t JL-uj^O oJj>- j_« 

ajL-^^Ij t <lJL_. Jl ^yaJJl pJ-__v--il ol a j 
.i^li-l oLiJaxU j_A-l JIp 


1998 


^_iJ 11 Ol 3 it s*2 a 


IEC61291 -1 






1995 


diUaJl -ia-ws» 


IEC61315 


Jf j_]a_j- <L_i L_o_>*__> ^j-i-l i-i—ft jJ-J^-JLj 
<LLa ._i.l_gJl j .(J-p! j-vaJl J--> O a IwaJ^fl 

Jil ^ jj-w* ^^-^ iajJi^ <_£ j-s*aJl 

(Tolerable Frequency of Primary 
. Failures) 


1999 




IEC61663-1 
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i (References) jll j » ■ u 
oli iJL^j oU jJU_a dJJJi5 ^> 


2000 


^-Jl Ja_;_Jl S>j^-1 

. H ^iUSU 

Oli j_S3.l S-I.il j_*jl_A_a J 

-(Passive) <__-J Jl 

obl_ij[ : 1-1 *yJA 

— <L_«L_P oLo jJ_*_« J 
LJ ^~-Jl Ja_>_Jl «j j ^ 


IEC61753-1- 
1 


3_«L»Jl oLa-^l jll jl—JJ IJL» i_s^-«t! 
ij^Jlill ol»_«^Jlj i ./? Jl eiLJ">U 
oU-^kdl .^^—^ iv=u^J.I oLs: J.lj 


1998 


oLi-^l j-a — ^j_va-Jl 


IEC 61757-1 


^~»~>- <j*^-$ 3 J^*^ i-*-* L-g -Ja-*-J 

^^—.LaI (Reference Measurements) 
(Cabling Parameters) o^LSGl 

(ISO/IEC jL^ll coJU>- lj _l_JI 

j_oL«_a ,J_iLlaJLj Lj-LLp (J_Ja_)j . 11801) 

: j-jUII ^,_l^j^J.1 o*>L,UJl 
jl dEC61 156-2 jl dEC61 156-1 
JEC61 156-4 jl JEC61 156-3 

.IEC60807-8 jUllj IEC60603-7K 


2000 


i-UJl o">l,l£Jl ijijl 
^jO—^-i ol— a_^l j— a — 

Jl „„ ;VI o->L^LJ 
oL-LaJI «Ji^ 
ISO/IEC j 3_J.I_^Jl 
- 1 - ^111801 - 1 

o^lS3l : 


IEC61935-1 


ji _J.I Jl J»">U i^il i-l iJ !l 

1 ■! W 3 - .»t>U 5—L_j>- o j-S^J 

SJ^~ j « .-jl . 1 Ur • , <ul Jl iilwiMLj 

.5i jsL| jwji; oUI 


2000 


tJUVl ojl^lII 

1 ... II 2 ,j .si II 
1 - fj-J-l -(Passive) 


IEC61978-1 
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^1 • (Passive) 


2001 


- l_jl-Ji oUj^aij 

obl_i,l - 1 - ►jJLl 


IEC62005-1 


(_£ ^jJl oVUJ.1 ^ iajL^*l«il diLkJl 

l^-JU 43U2JJ iliU (_£ J>-\ j-^>Lp ( JjP 

5JLkU ^U^l it-JJ yLSl jl 


2001 


4JU2JI ol^l JUJb£ Sbl 
- ^j-vsa-Jl *^aJJl ( _i 


IEC62077 


Jl jis»1 J-^ jW*^ ^ (J ; 
dJJJLS ^JaJoj .^^a_Jl ^LJJl Orj^ 

4j j " '1 oijl— Jl (j^Jj t dJa-iU j^>*Jl 
Oj. -<uJ_^ 0 jJj j-^^J' j^R" ° j- 1 ^*-^ 

Vrj^ J-lp^' iW^r J-^ J^ 

4J5U2JU J-^jdl ^- r ,.-lJl V-Ju » j 11 
jLjJU! ^JJ JL5 ISI jjJl 

<^L~y>zJ 4jj.ya.Jl 4iUJl iJuJ j£S1 j\ ^jJl^a 

ojLp J-s^Uil 0 Ujjj^ j .J-^sUll 

■ Ajj-yaj wJLJl C-»*>L^ j^a jl 4jj.yaj t_sUl 


2001 


JljJ»1 J-ij^i 5^ri 


IEC62099 
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.Sj^^J! ot^lS3! oL^i j jjJU! 


1997 


Ol_L_*ll J OL_lj ./? . ll 

oljj^Ul - Lj .,^> . ll 
jjJJL <w>Ul! ol.uilj 
. a. 1 H , - . s>j n — 
jjJJl oliLJalS ^j-^a-Jl 


ISO 11149 


t *LoLJ=> jJl oljJ.1 t j_c- jL-*il 1-j^a Jj>*jl> 

<LJ>L^_g_SsJlj t t <L*SLjL$LJ.l J 

4 _i j-Laj JL^-jj J-L*_« oli <U*JU- ^5 y 
(Trunk o ^3 S-b- y CjU.^ 16 jl CjU-« 
. Coupling Unit) 


1994 


— iLiLi jL*ll L^>- jJ jj^SL 

j ,oVI tVIj 

oi^L_^Ji - i , h ;Vi 

.Oi^LijJ J 


ISO TR 

11802/4 


L^bj-^aJl 5 a . U H jl lJUi 

^^.J ia—jj Jl 3I g JL. (Physical Layer) 

oJufc 0 j_«J L» o^Lp j t *LL>J.l 4_SL_^Jl 

iaj j} J^_*JU~Jj t Jul jJl jJL <La.Ja.ll 
.j— *j jJl JaiM ^3 j j^Jl oJj>- j £-0 ol_L*ll 
0*>L^ jil ^J> jS- tj, y>- jJ j .iSLjJl ^ 
^^-w^jLall ^-i j/> - ll iJLa ^-i <li j_s^ ji! 

IECj ;JTC1SC6, SC13,SC83 : 4- ft I 

.IEC TC 86 j tlEC TC 48j ;TC 46 


1990 


— obi jL*ll Lj>- jJ ySsj 

^J~. Jl ^cJa— Jl 0*>L*3 j^j 
olSLjLll ^ 4_<>i_L^tJL-J.l 

5-Uil 


ISO TR 9578 


4_»L>Jl o">L>LSL!l ^jJ jL_«il IJL» 

^ 3000 yJLl oULJ.1 


2000 


— obi L^- jJ ySsj 

^Svi^uJ.i oui_L^u»*y 


ISO/IEC 
11801 
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. j«J____l j-. 50000 j 50 ^ ~jl jij 
(jj/Vl JlJ-I J S_J_J1 _1J 15 J J__Jj) 

J U-j i _» _JI . - <"* .1 <■ 1 1 __Jj_J! 

.*_w_Jl oUI yrjj <— si j^ll 










2001 


* M It _ , i 1 1 

- _il4__JJ ojAjLSJI 
SjbVl : 1 - 


ISO/IEC 
14763-1 


i oLJ k'll _i>jj_ IJL» ^ (_j 
iSL-L-S IjL-jl-pI _LJJ_S 

ISO/IEC J.LJI jLA\ jij o^lS-l 
. 11801 


2000 


— oLo j_L*ll L^>- jJ jJ^Svj 
J_^___Ij v . : " 

- _ii4___U o^l&l 
Ja___i_Jl : 2 - ►jj-l 


ISO/IEC TR 
14763-2 


l ja**j}\ oUI _^s-J j_ jUj«il IJL* _jj__j 
__JJ| o">__> 3_____ {j* ^jJI 


2000 


J__L__Jj v . ■ " 


ISO/IEC TR 
14763-3 


ISO/IEC UUJI olwl jll ^ _>_Jl 
UbJl oL^I jll Jij >lj 1 11801 
1J_* ^-s Sjj^iil i ISO/IEC 14763-2 
JJ J ,<? ' 01 J-P ojiUJl j j_.j_i.JLjl 

.ISO/IEC 11801 UUJl oWjll 


- _1L4___U o->L_ai 
__J_.i_-Jl : 3 - ►jJ-l 
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^yLAjJl Jmlm*i!Ll (J ju^aJl iJulJl ^JjG J%Ull 1 Jul jj_U 



.^U-jJI ujjf ("J^' f-ii 2500 

.>_jU! J! r-U-^l .(..J800 

.LJ jj ^ ^j-^Jl i si yJJl (Claude Chappe) <toLi i _J5 '■ 1790 

.ioU oliUJ ^ s- yjii\ <u>- j5 \x~a (John Tyndall) JlxJ j j>li : 1854 

^ J j_^Jl i_i;LjJl £l _^~l> (Alexander Graham Bell) Jj j>UI J> jX~SS\ : 1880 

£-1 jJ^-L> i l _ r ^— < j-il—L« i i j j£j> jS ^J> i (William Wheeler) jLj j>LLj j>La : 1880 

.^dJl ^S j*-^ 3 _^ (_^" qL^ 1 (JL*-*™"^ (JjL-i^ °J^^ <U^jii-a 

£-1 jjLj-l 5^1 jj J_p J j ,/?^JJ Lit (John Logie Baird) ^jL jJ j j>Ji : 1926 

jUJj ^3 j j ./r\\ JJjJ is _^j£ oUl jl ijjl _^d! i_?-U-jJl ilil . ./r aJl ^ is jjl^zl 

t (Heinrich Lamm) ^ ^JL. t ^_JaJl ^15 ^ ^_JlL ^>ii : 1930 

. (Hansell) J. ; LgJ 

i-j^oJ;-! ^ (Harold Horace Hopkins) ^Ij j-» JJ jjU i_J_t : 1952 

^ (Ji-b ^jj^'-.j 5_s-U-jJl ^JUSh ^ i«y>- J^-l ^ i-Sllil 

(Narinder i _jL>US' jJJ^>jU JJ j jJ j » j_L»JJ i_SUil iJ_SL!l 

J^p <J o S.Kapany) 

^^ijj^L. ii_*LiJl oMU^JMl olj-jji ^ (Alec Reeves) ^-J^-u diJi j>Ls : 1962 
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JLs-1 Li j ./> . 11 i_iLJVl j . (Antoni E. Karbowiak) ilL.j.jjLS' J j U '.I 

i—ljj j ^_p^> Jj> i_s jJiil (Charles K. Kao) jlS jJjLiJ J y : 1964 

i»^>U- SjLjj^JI 5_-_c^JI 5J5 _l^p J_>~J '^l .r—^' (Karbowiak) 

»li J^-N oi j ^ j . (The University of New South Wales) jJLj tii jL- jJ 
JJi 4—1 JJ^JL. (George Hockham) j>t-f5 _jj> ^jy^r j jLJ j-« J-J 

{Proceedings of the 4_Lf ^ L>_^-l ^jJl j-iJ-j ^>L^5 j_a j j15 J_S ^Li : 1966 

. Institution of Electrical Engineers) 

LJ jJ ^lo-l <LJj>- j 12 ojJi ^iL^J ^ya-waj^Jo ^jlkjjJl ~bj-Jl ^ii ! 1967 

.Ajj^aJl eiU^fl <L*ljjJ £^ ^ <+-~$ { _y 2 --^~ J • t "- ' y**-^ 
^JJ ipL^aj t (Schultz) y^^j i (Keck) dlS j t (Maurer) ^ JS" : 1972 

jjIuJLj JaJtJJ.1 k iJJl j^t^j 

^_iJ iL^* j Jjl ^_wa^j So^dl aSXJJ (Dorset) o— jji 4^>-0> aI? j-i o-ali : 1975 

.ijjl 

>Vl JUJMl oLJ ^ij (AT&T) S-S'^Vl yJJlj ^il^Jl i5 p c-iil : 1977 

jJLa 850 ya (J jjs ^jJLiJl _L^t_ijj ^j-a j_s*5 J-L^ (JL*-*-^-"! l _J- c ' 

45 4_Pj-™j J-^-*-J i _f-> [ - ^jL^Jl JL^JL^-^I Obi jJa.La J_aUiil ^jJjLa ^_iJ J 

JujJ\ ^j^j (AT&T) i^^Vl <J\ j-UJij ^ilLfrJl ^ J5 oX^' : 1978 

J jJL>tj J_J*_^Jl)I ^>UiJl IJLa jl 0 Lp t Oj j 1 .3 IS Lj j^i> 1 jJ-^a-a 

oJl5 ^xJl o_pJl ^ ol cJ£ 1 1978 ^Lp hl^ Jsj .1988 
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J^i-X* j^j Ja_»jJl Sjju, ^_iJ ^-~S y iiyj^~ jU-l^-L; (MCI) c—U : 1982 

1.3 -Llp <LJLtJ! ^3 o-i j _^J_a 400 <Lp^_~j ^1 11 J-^j^jj .jl?" ■ jj iJj 

t_iJJl ^]jj>z^] J,J J _pr^J 01 ^jLvail j olS" jJLlI J-*-?" ^ '-^ J 'J~* J J* J?" 

jjj JJjJ *U.I ^iJ Jji ^j-, tlJ^Jl oNUaJNl c—U : 1984 

.4jjJj>o*yi oluJl h>jjL\ ^ \S j-*^ ■^-^ J jl £_^> j : 1986 

i yLa yS> iJliJl c-j jL^U 1.7 ^^a^fl eil jidxJl j ^ ij LgJl a£jJ> oJL-jI ; 1986 

-iJbJi ^ c-j j 400 jiJ ^L^i ja WJi 

j^j ( _ ?w Ji5 S yi Ja-^>JU ^Lp t_$j-s*aj iJ JjIS" J j\ £*J> jj TAT-8 aS : 1986 

i yAA C-iJj J ^^SwJ 1.3 41?- yj J A? j J ijJJJb 

(NTT) . j . j . jl ol^Ltfj c (Fujitsu) j-^yrjJ ^ J5 o^Lp! : 1996 
iJ-LLo- yS- oJj>-1 jJl <Ljltll c— > 0 j-Jj jj JL-»j| <tX$_p ^LptJ ^ cJ\j^£-j 
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ci-JJl JjLS' SjJLiJl j_2J j_a : (Absorption) ^1 .,r? : <iVl 

^^-^ ^ UajI ^-^j -^ij ' (Hycroxyl Ions) J^-^ijjJ . g ll 

.^jy ^U-SJ J! ciJJl 
isj _yk^Jl i>jlj i^ivai ^j&j : (Acceptance Angle) J ^*aJI Sjjlj 

.1— AJJl t_J ^ LJ^j LJ^'- 5 JaSL-Jl »j ./> 11 L^-i ( j_So<jl> ^^ill 

SiU- ^Ujj tjOliJl »j./?ll L^J ^g^.z-aJl i— iJJl t_J J-JL ^^lll ^JjljJl 

.LiOjJl h>cJi}\ ^ NA 4^ill jl NA j! (Arcsine) 

^ JUl Jsj j-i^Jl j_aj : (Acceptance Cone) J j_;_aJl Js j j^-* 

l^-i j ^yJl a^L~J| ^ys j : (Active Area) ila-iUl 4ahu ll 

.l^jLj^w^i (_J-f-l ^ 1— A»iLSvJl 4jL>c^xI 
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ti-s- tlo ijJLi j : (Amplitiude Modulation) i*~Jl ^^js-wij 

3 jw ^LjJ J^l j>Jj^~J i^* J • (Analog) aJLjLjJI 

5*51 jJI aj_j!jJI ^ j : (Angle of Deviation) ol ^psj^l 5jjlj 

. Ji~uJl £bw)l j JaiLJl l Jl^^\ ^U-iJl 
4j<il jJI 5jjIjJI ^ j : (Angle of Incidence) Js jJL.Jl 5jjlj 
.j—ScuJl jl ( _ r S'UJl ^W.Jl ^Js> JjUl J jiLlJl j JaiLJl ^U-iJl 
: (Angular Misalignment Loss) ^jlj-il >_iLaJa_^ll Uu>- J_2i 

jjj>^>! LSjIj-Jl jJ>tJ^I {y> 5j>*jLJ| ./? Jl ojJlaJI JlaS 

^j^P^j i>JLJl ^jjIjJI : (Angular Tilt) ^jl^Jl Jr*^' 

oJLkx™<Jl iL^JaJlj olJucdl ( _ 5 Jlp J-oJjo (Extrinsic Loss) ^y>j\s- 

: (Aramid Yarns) JU«I ji\ JllJL>- 

.SJbJjJl JUal jS/l JjIJ^ i-iLsfl jj» Jk^-I j (Kevlar Member) 
LiLs^i 5jL>^ J-^ : (Armour) 5-ilj /^j^ 

La SiLpJ .(jj^kjJlj t^UaJjJ^/lj l J^t^Jl JLvi JjLSsJl <L«jUL« t j_™>tjJ 

^^^iS ^ ^JJLJl dLi~**>LJl j^s^c- j\ j-«Jl *-a j-l>Jl dLju--*>LJl 

0L0 jJIa-qJI JjLjJ o-Lo-w«-oJ1 5-w~> L J L )I J-^j-wo^I 2 ^-L.— ?JI 

: (American Standard Code for Information Interchange - ASCII) 

i^lijVlj 10^-2 1 J-i-o-^i l «^~ > " 8 ^ S jji^-i {j& SjL^f- j 
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(Parity JiUJl i y2>J} c~Jl Ulj ,ob 7 _; 

. Check) 

jj^jJ 47 J^ 0 ^y> h 3 j»Jjk^™j : ili^M* 
aJI><lL~3 57 Jj 48 ^y" <L>j-ij>Jl ^j^l » ^r^-*' -jj??*^ y^J' 
90 Jl 65 (.UjS/l 3^L-i jl L*5 .(9 Jl 0) alJLobU 

97^ aUjVI S^^jL-i U!j . (A-Z) 3^~5^Jl ^ij^>JJ j»Jj^u«^3 

^i^j^l jli tMLoj • (A-z) Sj-Ji SI t_jj jj>JJ j»JL>^—JLs 122 J^ 

«A» , <U*>t)l 

."A" ^iy>Jl jju" S^LlJl oIaj i (01000001) JSLi Jlp iJLill 

o j-S— iJl (_j0 8 Jl CjLlJI o jjU-i ol ^ j-SJl ^ lim j»Jj>cJL~j 

'L^S' 256 (_sJlj (oLo jjjtjl (JiU SJloJjtJI <S 4j<_^ j^jl 

jslikli 4jjUJuJl c_Sj ^>Jl if- j^>c» Jj 4iLyi^i/lj t jj» _Jl J~*J <uJji>t» 

JULj i(^^Jl fllkJl J 127 Jl 0 ^ ^1) ^iUJl (ASCII) 

Ji^>jj j»JL>cJL™j jl t j^oj <LiLviJ o jjJ— 1 128 <t_j ^» j_jl jaUajJl jU 

.(<LjLJl j j>= jJl jl <bjJ^u^i/l ^jj ^>Jl <Lilvi^ j jaj 
kio Ja_«_j : (Asynchronous Transmission) j-oljJuJl i^_Jl 

-jj ./? Jl iiLkJl J ^LLkJl : (Attenuation) j-^AjjJl 



J jJl SiLjJ Jw*j<jl~j jLfjf- j-Aj : (Attenuator) 

o ji J-jIjj jLo yfl 1 3iL«- J^o_3<jl™j LoJj .Jul Jl (_g^ ./? Jl i_js_Jl!I 

: (Avalanche Photodiode) j;j j g . " H Jj-*isJl ^L^' ^L^aJl 

4^J ji *_j|yil .iaj_Jl ikij J Cj*>15LJ| jj-frj iipL^s J*>L5>- 

u-^ ^JJ ' (Breakdown) jL^J^I 5JU- j-^ ^^^jJl JLj^^I 



447 



<Uj jXSsJ^s/ 1 C->U-t^jaJl ^ t j— il_si>J (j-^Tjj (J-^*^ 4-315 iiUa 

J Jj^ y&j : (Average Power) I j-Ll!l J-Ow 

^jJlp ^ j-vi j-Aj ; (Axial Ray) ^jj^wJl ^L « ..i)l 

( _ r »5oC^Jl * j .,h II jjs j : (Back Reflection) j^yLbiJl ^LSsjJVI 
J^l*-« ^ (j j-^l (j^ 0 ^^1 t3 ji^*Jl jl J j 2 <Jl i— iJJl jls ^ 

.^jJlj *lj*JJ jL-S^I 
I ^ 4 Silp 1 ^ 4ia^*>L« 

.ikiLJl ^SliaJL L-Li J™-jJL ^y&j .JaiLJl 

^y> f-y>- Si j_p l _ r & j : (Backscattering) 4-.-a-L*-)l « h ' 
JAS ^ (Input Signal) SjLi^l Ji~i ^1 jLW.-^Jl *j_vLJl 

^ c->L*LJLJl *_jL™^>J 4_^LL>Jl 3j1 ^jJ-^l^J . ( _ 5 Ju^ > yi 

. (OTDR) JUJl ^U) t^vaJl ^L^JI 

L^-i ^jUaij y Jl ^Ja! ^ '■ (Bandpass) ^Uaj jiy£ 

.cjLL^jI j^JI cjU ^Sv<Jl 
: (Bandwidth) \> yS\ i*~Jl 
.cjUjIx^JI J^>->- ^yif- (_Jj-aJI i^iLUl JjI^ SjJLs .1 
J^>-*-j (^s-Jl oLlJI Jj_*_o j! SjLi^l obi jJ (jUaJ .2 

.aSLjJI j! o*>W5 jJl 
^ j! ^jill LJ^'j W-J' obi jJl jj-j J j-^l -3 
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(Bandwidth) L^- j_<Jl i*_™Jl W ,/u> ^\\>c^>\ x*s- '. 4ik^*>L> 
LJLiJl oljjjJl iJ_p (^y^j ' j-d- 5 ' j-" 4_^<j_la ^ 

j>jj| j»Jbk^J Cwl «i>-j-Jl 5j<-~-» SjLp jl VI t(Hz tjJ^Jlj) 
C~Jl y"j ■ g I I jAjU .<U^k3 jJl CjULJI JLjj^ ol jJLS JbJL>cX! LajI 

10 ^ys c~JyL>Vl i^-j^Jl i*— jls <. (bit/s) 3Jb-ljJl iJltil ^ 

. (Megahertz) y jJ^m 
(Bandwidth-Limited Si j«L?«Jl 2L>- j_<Jl 4....J1 oli oLJL>-p 
o<_^ bjJL>^ s-taVl L^-J Jj-S^j LaJLLp (^j-Aj : Operation) 

^JLJVl o*>L^j sULLuJl SjLiNl iiLls ^ -Jj i>-j_«Jl 

Lg_~i J-a^j jL^aJl 4-L> jis j : (Baseband) 1—1 JjUaJ 

.SJiU 4j_Li 5J j^>j>^ L^i; v^o N-b ^Ls^Vl boi^o SjLiVl 
t ( _ s -»-9j Jl >/a ~i\ j»UaJ 3jl_j.Vl ^LJLa : Baud 

.5-311 JSO SjUNl 

•j ■ - .a*1I «uJij! oULJl JL-j^ Jjj<-«_> IJu&j ; <di^*>\_s 

Si ^ l5jw2-j jL^-sf- : (Beam Splitter) ^L«_iJl ^ JL« 

1 ^iSl j! t j-J yfl a'. a ^y^t-btji ^]| {^j;f> Jl £-L*-iJl a,j Luj?- **~S\s- 

5 jLi^AJ J-va>o (_g-Ul _^Jl : (Bending Loss) *l JJii 

: (Bend Radius) s-l ^JVl c-UJ. 
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<J o*>Lsij_<Jl ^ij-il ^jj j-* : (Biconic) Jsjj>«^>jJI ^Llj 

j»JL>^—l Jij .^jwaJl k- iJJl JjLS' (^jJlp C~lij Ajj-La ill j W .^1 

.0)1 \ j»Jj^U~j UJi <c£Jj 14jj-aJI 

SjLp ^j^ij S j-ij-i j>UaJ : (Binary Code) ^Uill ^UiJL » 

.(binary Digits jl SJblJl a IS jbU jLva^l) .c~Jl> ^Jl jlJia 
^w! jjbj .«1» j! «0» Lol 5iU jjiL ^LI jvij :(Bit) cuJl 

: (Bit Error Rate) (BER) cJl tk>- J-bw 

.4>t^>w' Qjj) ' d~l->j£U»l CjIj^JJ 4_>^XoJl .1 

5_JLsJ! ^ i! jiuJl oULJl cjLj ^jlp : (Bit Rate) c-Jl J-Uw 

■ JU^jI Jajlj oJb-l jJl 

JI_Sjl>I Jj_*_a j_a j : (Bit Transfer Rate) O.J1 JLajJl Jj_*_a 

.(Bit per Second - bps) jl SJliJl ^ c-Jl <up j^jj 
eiLJ! Jul5 : (Breakout Cable) ik^i J^S" 

O*)^-^ 5 (J ■ ■ laj . g jv-o-v^j ^*-Sc>c-a p-^t ■ J ^?o o-i-L*^ 

oUL-Jl JJi d—j j-a j : (Broadband) 4_*ajjj<Jl ^L>- j^Jl 
5LJ oli jLs-aJl 5_w^JlyL^I : (Broadcast) d-Jl j! JL-jVl 
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J^La t (j^wa-Jl L_i-JJl J-jLS^J 4— _il j SJL-1» : (Buffer) iL^aJl 

j*J> jJl Jlo 1 SJIj ii-Ja yt, j : (Buffer Coating) il^aJl *}UaJl 
(_jj_JJl J-jLS' ^ . a ./? " J j-» ^9 (Acrylic polymer) ^j-S^J 

^Jai ji ^SLjl^*>Ij j-jT j-* j : (Buffer Tube) iL^aJl u-ij-j^l 

^s-*-^ <£j ■ l_aJ JjLS' : (Buffered Fiber) i jJ_*a^Jl i-aJLII 

J^_™J (Nylon) jjJuLJl j! (Hytrel) J jZ~.it, J*L» t4_JUi>l SiUj 

>_sUS/l ipj^^ SjLp : (Bundle) iia^Jl 

( j-o 5_P j_o_^t_« j! /j iLs<9 1 J-J>\ Jl Ju>-lj ^j*>\_P t j_o_ s i> 4_>j_v2-Jl 

J_-^> jJl ci^J jJ ^JJiva^Jl lJu& j>JL>c^™j : (Bus) oULJl JiU 
iSLj. t_~S' ^ i£>__J^ ^ j : (Bus Network) oULJl JiU iSwi 

oLiLo JjLlS' J^o-xj JLv2-jI la ■ ^> j-> iy^>S\ ^jS Jajj (_£jj>cj 

.ol^j 8 ^ 0 So^j ^ :(Byte) c^L 
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SjLLpI ^ 5iJJa^ jZ5\ j\ ciJ j-p 5jLp : (Cable) JAS 

^ ./? ; i-i-J J^L^ j-a j : (Cable Assembly) ( _ 5 -J-<L5' £^->«-o 

( J_«_>C™jj i t j-3 jJaJl *>VS' jl Jj>-Ij i_S jja JLXP <uS y> Cj^Klp y> ( j^> 
iJLxJLa jl i j-i-oJl k o ' II oli i^j yfl . II i_jLJJ| 4_/> b il t j_o J^V j-L! 

.Sj_^aJl ^LJj j^y* 1 OlJjcoj JsUjVI 
Jus-lj t_j jis jllp 5 c>*>Li> j_<Jl c-JLS' I il : 4_li^*>Lo 
cJlS lil L>! c (Pigtail) J-^jjJl J^ 1 ^ W-^ 'Jh 15 ^ 1 

.(jumper) o%l£Jl 
Jjb l_~s^JI *Lj*I : (Cable Bend Radius) JuLSGl A yJl jJaJ 

(Carrier Sense Multiple i-UuL^Jl JL- j)U JiLJl j ?*J 

IjlJ jl JJs ik>^<Jl <u a yu ^J^jj «•! ^1 j-* j : Access - CSMA) 
iSL^Jl ^jJjJL ik>^<Jl ^ yc^i iSL^Jl Jl JL-j^I iJu_p 
J^ ti^Jl iJua-p IjlJ jv-j jj-^j .L^Ai^L™j La JJU (1)15 lil JlaahJ 
.IgJ JaJilj JiU tJLi^S'l iS yrn ^ ^SLjJl 
(Carrier Sense PiLai ti-ilS" li aJUlJl JL- J^i JiUl j^-^J 

^ a> j : Multiple Access with Collision Detection - CSMA/CD) 

obJL ^So^JJ Co^ij^/I >*-J~oJ 1 <uL>c^Jl aSwxJI i«jb»iju~« <ux/t> 
lL~j jl Jj^j ^jJl i_sl jb Ml jj-j joLaj ^^"J j 8 -^ tj-o-^j 1 JL<jVl 

.oljLSVl 

(Carrier Sense PiLai t_i«il5' li aJUlJl JL. j^J JkSUJl ( _ r ~->«; 
^jJ jj&j : Multiple Access with Collision Detection - CSMA/CD) 

iSLjJl ^s- (_g jj^l iJL-j i!L» jJl cJl^Ijg lilj .jl ^^ju-L LSI j^JL 
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JjJaJl j_a j : (Centre Wavelength) { jy£ J -oJ\ ij>-j_<>Jl J 
JjI£J t5j5^Jl i_^^Jl : (Central Member) ^J^Jl 

^JJl jlSUl jj& j : (Central Office) ^j^ - j^Jl ._j£J1 

(Centro-Symmetrical ijjS y> 2 jJjUjuJI S-^LJl oLj , il 

4jJL>^» Si y> L^_J j>JJ^L™J ./? ; ^j* j : Reflective Optics) 

: S jLp ^j* j : (Channel) 2LaJl 

J^ji -^^J cy ^^UaJi . 1 

/J~0" Ji J iLJl V- J^ 1 Ji 4*U*)IL SLSJI ^b^" : 
(Modulator/j-wo .,h : )l J-jJ-^ /^— ° < j (Transceiver) J^JLl^« 
Ja™-j ^IsLiJo j! BJUJLp ol^Js jlS^L jl .Demodulator- Modem) 
j»Jj^L~jj tJajl^Jl LaL^j SLjJlj .cit-LAdl J*>U- ^ 

./[."kai cjULJI tt«J o^J 1 ./?"! jL~» .2 
^j-^-f- j-a : (Chromatic Bandwidth) 4_J j_Ul 4_w>- j_gJl 4_ « _.Jl 

c— ij_oJl jLl^J^I : (Chromatic Dispersion) ^j-Ul c--~Jl 
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JwoL*_« jj dJLj^ Mj j\ jrWj j-* j : (Cladding) a ^ " il 

.<_£ j./? Jl CjLlJl W.->o <wjjj| ( j^2X>tX« ^ISvxjl 

Jj-ta jj-^a>^Jl Ja_ojJl : (Cladding Mode) ^i^adl JxoJ 
Oj-S^j k±~>o t c AJJl ^ Jj"-^ j-*J : (Cleaving) J~L)I 
^jwaJl iJJl JjIS ^Jip ( x_ s i> SiU jj& j : (Coating) *}UaJl 

(Coherent Light or i< JL JL)I ilajl jJLo 4_J j-yi ol> jj» j\ * j-J* 

ikj isj ^p^jLLoJl JJi <ui j ji^j * j-^> jj&j : Light Waves) 

(3 ji |JbJL>cj tJl>t-«Jl j! jj-^J-Jl J*Ai>- 4 W 2 '< 1 ./? «-) L^_vij<— i 

.^IjiJl iJj<i» j jj& : (Concentrator) jSj^Jl 
<J*>L>- JLoJ oLi j! i j j-h^ j-* • (Conduit) *— >j-^<l jl 

.^jUjI jl jJL?- Ji-ta i—ilkJ jl Cj%IS0I 

(Termination d g ; l jJ_SL_a j_a j : (Connector) j— »— il 

^>_™jj ^^wa-Jl i— iJJl o*>L>lS' til jJal ( _ 5 Jlp c~-L> Component) 

»j 1 1 J-a^j i^jJl j^jwa-Jl L_iJJl y> jj& j : (Core) i_JL)l 
o-l jl jjxLx* j-* j : (Core Eccentricity) <_JJl 4^5" i_i}ta>-1 
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f. jl jlo.t.; lSj-^; jU-^" • (Coupler) j jJL«Jl 
L^J J-a^j S*li£Jl : (Coupling Efficiency) jl j$y\ le-iaS 
jllp S jJiJl Jiis ^ ^ j : (Coupling Losses) jl j£^\ Jui 
^1 J_iruJl * j-^Jl i™J ^ytj : (Coupling Ratio) jl yVl 

■1-5 f-yJsS\ o~^J^ 

j^s\ J>iS\ JoJs\ Sjjlj ^ j : (Critical Angle) *>■ i;jl>!l 
ci-JJl J^LS" JsLijJl j_a j : (Crosstalk) ^"j-^aJl ^j-ijJI 
JjJaJl : (Cut-off Wavelength) 2 II (^rj-Jl Jj-kJl 

jJ y^Jl j-^aJl jLJ ysj : (Dark Current) ( _ ? *~u-!l jL^I 
j-p SjL_p JL-jI jLfjf j-aj : (Data Link) oCL-Jl J^j j-o 

0L0 j_L*_oJl oLlj iJ_p j_a j : (Data Rate) oUL_Jl Jj_*_a 

.aJLJI oU jLtJl J^Ld tlJl io jJalo ^ SJ^I jJl iJliJl SJL* _yJl 
^LSLxJl jjJl j! jJJJI ^LJ SJu- j : (dB) Jy-_w-jJl 
islkJl i™J i_j ^jo Aj^waJl ^-sLJ^I ^jij (Equivalent attenuation). 

dB=10 logio (P1/P2) Jjr"^ 
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oUL-Jl J_b iU^jl SiLpI : (Demodulation) j , o ./? ; 11 SJljl 

l^iplwi^ l5 >=r (j^l j.W...t : (Demultiplex) ii^Jl 

.1^ -ujSUl JJUVl ►Ijsr-Vl J! 
0 _ji>dijli jj ji t j»Lw) jLf=r • (Detector) cjLilisJl 
( _ 5 jLj j 45' jLJ SjLil aJ^ (aJj-^JI o^L-j^JIj t «Photodarlington» 

JuLi : (Diameter Mismatch Loss) jJaJLlI |>L>«_~Jl |>J_e JJLi 

^51 j^Jl i_i ^JaJl ^ki jj^o UJLLP i^Jl>»j -^^Jj' <_s* Sj-LiJl 

.o^Wsj^Jl ^ £^ : (Diamond Connector) L»J1 J^jj^JI 
^Ji :(Dichroic Filter) j^s-^l Lo jjJU ^J. j-o 

^ 4_L~Ju- j : (Difraction Grating) i j_w>«Jl L.-SL— « 

^yj IjJlp j»Jjk^~J ^^L^ iLSLiJ : (Digital) j^^oi jJl 

jjs L J> ] Cii\ j*i jJlj .olo jJm^JI JJiJ SijJU>^JIj iJbJJ iLULil oj _yL«Jl 

oL_j^»j 3 jiJLo S jLil ^ j : (Digital Signal) <L»i ^Jl a jL-Vl 

.«0»^Liil «1» ^blJl pijl y ciib' 

jLxJl Ji-Uj j ^r^i j-*J : (Diode) |>Lw? 

^JL-Nl ^ j»Jli^L~^JI j>LwaJl J^>-JLjj .Ja-ai J^lj oL>cjLj 

oULwaJlj «■ j-vfl-U <cLpUI <LoLi!l oLiUwaJl) «■ j-vill ollt-L \j-,^> Jl 
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i_i_JJl j jJu> jj& j : (Directional Coupler) j^L^JVl j jJLoJl 

L^—LJ (_g ^jdl isUaJl jlJLl^ ^ j : (Directivity) ^LaL^ijVI 

.5JjVl iU~|jJl BjU^I ^Us ^Jl 4™JL SjU^I JJ~i ^li J^p 
k_™J ^1 ja\ ^JaJJ j>Lp ^ W jjk j : (Dispersion) cu^idl 

^J-p ^jJ^^j j»l b S j_a j : (Distributed System) |>UaJ 

JL_~ii l jJ~* 5iL» ( _ r » j : (Dopant) ijLi^l j! h , 1 : : il SiLo 

(jULiJil L^_J (.Jj^j (^~^ ^y* j : (Drawing) <_w>«~Jl 

t jt J iJ ji (J-jLS" jj& j : (Duplex Cable) ^jij^Jl JjlivJl 

.(jj^l^lj) ^j^j^Jl JL*j*>U 
j-^Ijjoj ^j-^J-^ < '■ (Duplex Transmission) ^jij_«Jl ii*_Jl 

JUil Ja;lj J> Jlp J^^'Vl ^ J J-^> 

: (Edge Emitting Diode) 5ib*Jl * j-^al) i±*pL 

jjj i J—^ 5 J-* <U^*> jZ* Aj\s~ ^yfi * j ./? 11 ^jljo ^L^-s^ J-^J 

^ j : (Electromagnetic Radiation) L> ,„ . h;« * j j-g-^-M ^U-iVl 

ol>- j_«Jlj i 4j^jil jJl CjL>- j-«J| i a ■ W ll oJLa ( J^>_JL>j j II <Lp jj^j 

(_J ji "Ul-i^lj t^jj^^jl S-j-siJlj t S-lj^sJl C-J>o 4j«-i > illj t <bjjS\~«Jl 

.(■ yJsS\ jJiva*J j>Ji^u~j ^Lkva» : (Emitter) J^.jiJl /i±^Ul 
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Jl^IjJI) S-JLjlJI flij^l J^-<^J (>LiaJ : (Encoding) j-jjLijJl 
iLsfUJl isL~Jl j : (End Separation) ol J-^l 
JlaaJI y> j : (End-to-End Loss) t_i jJaJl j >_i ^1 j-j -UmJI 

ijj-^a Jl—j^ jLfjf j_» j : (Endoscope) ^^JL^-IjUI jliaJ-«Jl 

^^/a^uaJl ^^il^^ j»Jjk^™jj tjj^ Jl C~>U >_^JI J jJs> ( _^J-C' ^dj-^ 2 -; 

: (Equilibrium Mode Distribution) jjlj_L^_)1 h » : II 

.(^j^aJl c-AJJl JolS J jJa JsUJ^I j^j ur: ~^i\ AiUaJl ^ j y 

(Erbium-Doped Fiber ^j-^jjS^Li k i : » II i-i-JUl ^ >■ *a < 
oljLi^l ^->r (_5j-^lJI l_aJJI o*>IjLS' ^ y&j : Amplifier) 

l^>w=> iS b ) -^ t ' 1550 ^ys-j^jl L^J^ls> (jJl Jl 

.^i* jJU 1480 980 ^-jlj^ i^ry ^5° J?y^ 
(CSMA/CD) S-jJL" cJJijJ ^ : (Ethernet) 

.*uI>c_^Jl oLSwiJl ^~"lj J^"** 0 ^ s -^ t -^ w *^l 
y& j : (Evanescent Wave) Jl jjJl i*jj~Jl jl iJi^&uJl £>■ j^Jl 

,^j./?Jl L_«JLil ^.a./? j ^jLi-ljJl *J>Jl J jJ» j-»Jl * j'^ll 

jj& j : (Expanded Beam Connector) i-UJuJl ^UtiJl j^Jl 
JL-j^I JM>- 5 jLi^l JLii : (Extrinsic Losses) jjJl JL&aJI 
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Jajjj J-Js j-<Jl j-Aj : (Ferrule) iajjJl >— > ^Jl jl J^ijj 

cjI ^^j'-i jjSoj Ajj^sJ\ ls>- j^Jl JJi jj&j : (Fiber) i_aJ.II 
JJLi |__5-L«- j--Ls cjLJJI lJu& o\ .^J-^sJj k_J tlr" ^Vr*J 

^ ■ ^_>r ./? < j_a j : (Fiber Amplifier) Lf i-.-Ul ^ >r o II 

ol W ,t : <Jl jl ^ j-y>j-iy\-> a \a 1 : <Jl i—jLJV I jl ^j^j^j^I 

J_«j Jil : (Fiber Bandwidth) i-aJJ S-jy j^Jl i*~Jl 

<bj*?./?ll 4jJuJUl <U_i ^ ^Jj t_uJl ^jS cjLJJI (U** ti> 4-3 

. (Zero Frequency) 
tiUSfl o%15 j» 5p j^>=» ^ j : (Fiber Bundle) *-iLJ! 

.Si JJL obis' SjLp j»ji>iju~j SijJivi*Jl 5jj-aJI 
(Fiber Distributed Data oUL-Jl uLU ^.J-ri J 

4_JU> ^2 ; ^JLJl i o jL_p j : Interface - FDDI) 

(Fiber Distributed Data oUL_Jl cJ-JJ iiL_J> 

4^_a_va-a (j-S'jj iiJL>- _ 7r p Jl ./?"! iSL^i ^ : Interface Network) 
jljji oli i^-SUo c->ULL>- j g b"j -i_gj Jl ^— iJJl J^jLSJ 1 ./? ; ^ j- 
.iJliJl ^ c-jU-^o 100 i*-j-~j J^>-*j ( _5~~^ p 
(^y^jjJlJl iwiUl) y ysj : (Fiber Loss) i_iJJl ^ JL&oJl 

.^j^aJl i_«JL!l JjLS ^ IgJliJl xs- Sj j-aII SjLiNl 
(Fiber Optic Inter- olj y^Jl j-j Jajl ^Jl ^j-^aJl »— aJUI iU* j 
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<_£ JJl j£j.,s>-S\ c-iJJl Jj15 5i jj>- iJj>o jL*-o j-aj : Repeater Link) 

. (IEEE 802.3) aSLJ. ^ jl ^Si iS 'j^rr Cxi 
lLo SLS jj& j : (Fiber Optic Link) ^j^aJl (_ji-.Hl -^j^l 

■ cjI ys ^> J^wL—J L L^lvsj j! 
L^- jJ j_^SCj j_a j : (Fiber Optics) Lj ./} , il oLJ^I 

JJLa iiLLji j_« t j_« <Lp j_wa-« "Ui-jj ^JLJl j^£- ^ . .. . W •. j ^ 5\Jl 

jj& j : (Fiber Optic Waveguide) ^j-^aJl ( _ f aJL!l 5j>- j^JI J^Ji 

J^w? jJ ( _ 5 Jlp jili (j^U-jJl S^Lp) 5iLLi <oL> ^yj L™J J^j-^ 

(Frequency Division Multiplexer - ii jjJl „JL-_i oLpI ./a a 

JSJ cJJc^> JJU ijy jL~^l; dUij SjLi)/l U^U^> : FDM) 

,oJj>-Ij ojLiL l^*^>- jt-j ^j-^j 1 ^-4-^° 
^JtXj cio kjJJ ^ j : (Frequency Modulation) ii yJl ^.i-"-^ 

.Igiij iS yrn <_r^ j^ 1 *-*^' f- 0 p-^^ JJ 
J_ii j_a j : (Fresnel Reflection Loss) J^«~J j-i ^LSLkJI JJLi 

.^ISvxJ*^ J— -j^ l^-^ hj,,,->S\ SjJLaJI 

-k*_J t_~J Ji! j.* j : (Fundemental Mode) ( __ r —L— *if 1 Ja^>jJl 

^JwaJ jJaJl : (Fused Coupler) j^sLiil jl j^-^uJl j jJL«Jl 
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cjLJJI J^LS ^ J^- 5 4 W a » j ./? II jLs t diJ Juj .SJi^j_a 
j-aJI i— iJJl Jots' ^ ^r*^' J^ ^J^i ^ J~" <-£ J"^' 
j-jJ-J 3jL_p j_aj : (Fusion Splice) ^jLg-^aJ^I J-^> jJl 

J-vj-; j> jJJ JJl : (Fusion Splicer) ^jLg-^aJ^I J^?l jJl 

. (Electrical arc) 
Jajj jj&j : (Fusion Splicing) jlg^Vl ^ ^Jl 

i_iLl!l jjs j : (Graded Index Fiber) J^oLvJl ^jJcj> ^$j-^> ^.aJ 

Lg_* 3 JJLi j^Jl SJb-tJLa <u^-L>-j c->ULL>- t j_« j 1 J (_gj./? J I 

: (Graded Index Profile) £j-t^» jL~JsJl JwoLn^w jZj-*<a-> ^-iJ 

cAJJl : (Hard-Clad Silica) l£J U ^JU-aJl ^i^aJl 

^ys-U-jJl k_JJl> Ja~>o k—JivaJl ^jSs^^Ul ^jivaJl jS ^y^-ls-jJl 

j_a j : (Hermaphrodite Connector) ( _ 5 -ij , i(l / j-S'JUl J-^> j_q_)I 

X^y) Lr ~ r i»j (^i) aJ J5 ^^^^ J~*j» j-rjj 

JuLS ^ JuLS j^j : (Hybrid Cable) JuLSUl 

^ JjIjJI : (Hydrogen Losses) ^j-*- jj-UgJl ^_ ~~~» JtiiJI 

j-^j 4_*JljJl ijjIjJl ^j-Aj : (Incident Angle) Jg jJb. „Jl <Lijlj 
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.^jyJsS\ £tJa~Jl ^s- (_gij^j<Jl Ja>Jlj JaSLJl ^U-iJl 
5iU ^ j : (Index Matching Material) JwoU^Jl iijUa^J SiLo 
(_gjL~«j jL^jl J^obw l^j-i) ijj./? Jl 4-x~Jl Jw^jJl i»Uij ^ 4>i-b>cX™^j 

.Lj^ij |_g Jl iJJl k_J jL~5vjl J^Lx^ 

oUj-Jl ^_aj : (Infrared) 5_« iSfl 

jJU 750) c aJaJl y>S\ *J>Jl j-Jl i™JsLJ<^j j^Jl 

.(^ y& 30) <jj ^SwjJI <l>- j^jJIj (Lo jJ£> 

j»Lw» j I Jw» j-^ : (Injection Laser) j^JJL; jj-^>«-!l 

SjLi^l 4JU9 jJJJI j_a j : (Insertion Loss) JL>oVl JJLi 
cjU j-LoJl ^ Lo-S') (Passive) ^JL y> (»L>J>I k — ^-jL^JI 

J ■ ■ W 7 j ./?7 : (Integrated Optics) JJLoLScuJl oLj-*a-Jl 

: (Integrated Optoelectronics) Jlol&uJl 4jj-*aJl oLJ j 

(International Standards j-j-jLo-^-U 4_wqJL*_)I 4 o b ; « il 

^JL^J 4Ju$LiJ ^JU- Ji^~a jL5 jj&j : Organization - ISO) 
.O^UaJ^I JjJLjJLxJI jje^UJ _^L*Jl 

JjLkj j>JLp ^JLJl JULaJl : (Intrinsic Losses) ^1 JJl Lla.ll 

JLLp j-wA jJ jjJLiJL/i ji t_Ji ^ j-Aj : (Isolator) J^laJl 
SiU- j»Jj^U»jj i_i __JaJl Xs- t j t J& ^Jl ^ j-S'l ^L-^lj 

,vi~Jl jL~>i jj—S^p 4^>wJl oL-LSvjij^/l 
c-iJJL; Ja~>^ Silo ^yj iiJa yp ojL^ • (Jacket) > s^-iJl 
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.LJJJI 

: (Jumper Cable) j^~«Jl JjIS" 

cijjJ ("L^w jj&j : (Junction Laser) -lajj-ll jj-J 

LjiJ J -^ai3<i' Silp j»Jj^uJ 4jjJ ^LpLvs S-iU : (Kevlar) j^JlS 

. (Du Pont) cJ^jji 
i_iJ dJLL- jj& j : (Large Core Fiber) ^-w-SsJl <_JJl ji ijLJJI 

■JS\ j\ jvJ>s 200 o jlzi (_g j./?< 

IkJ W yj> jJ_^j jLfj- j-a j : (Laser Device) j^-JUl jLg^- 

LpbJa-^l (Coherent Light) 
Jlas y& j : (Lateral Displacement Loss) ^UJl (^ylj^l JL&oJt 

LkJl 

| _ y ~Ja^o j j-^-SJl c a. Wll ^ *-j^Jl dUS jj& j : (Light) * j-*aJl 

^ jJlo 0.3 jUj Uj (Near Ultraviolet Region) io^iJl 4->^~~iJl 
LxJiMJ ^W.^ jJl 3 3 la: o 11 Ji-b j (Visible Region) lJ> y>S\ I SW; <Jl 
.jju 30 > jLi Uj (Mid-Infrared) *l ^^.^Jl c~^»J 
: (Light Emitting Diode - LED) *j^aJJ d^Ul ^UiJl |>lwaJl 
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jL>oNl jLJ Uoip (PN-Junction) a-j-j^JI iJLJl iL^jJl 

.(Forward Current) ^U^l 
^LiJl j>Lwa-Jl S^Lp jj&j : (Light Source) ^j-^sJl jJUa^Jl 

J' lSj-^' L_iJJl JjIS jJ^j : (Light Guide) *j^aJl JJi 

• i_s*J • (Light Waves) SJ j^aJl oU>- j^Jl 

■ Ajj../?-Jl i 9 LJ *y 1 J^-ijj it (_g^,./?.Jl JLv2j^/I — 2 

£o j ji^Jl ^^-^aJl t—i-JUl J^IS j : (Link) IL^ ^Jl jl Jajl ^1 
(jJLwa-«Jl) J^-^-oJL; J j_vf j-» J-iLS' j_a j t (Connector) J^s j_a 

4_SL_Ji ^ j : (Local Area Network - LAN) i^U^Jl i£L^L)1 

. ,/> a j! 5j Ijo JjU ioiJo^> <UiiaJLs j»JL>o <ULo CjU JiLo 

aSL^u ^ulUl J^aj -kjlj ^ j : (Local Loop) a-.Ue.J1 SJiJbdl 

.1— iil^Jl 

^_a j : (Long-Haul Network) ^J_«Jl -L«-j<-; j^ll 4_£L_Jti 

1 g '. . < J ./? a" ^yJl (_g ^JLilj jJuJl jj-o obi jJ_*-«Jl JJLJ <t_SL-iJl 

£t_Llaw2-« j_a j : (Long Wavelength) J^jJaJl j^Jl J jJaJl 

1550 j! 1300 Jji (ijLJ t^JJl ^j-siJJ SiU ^JlJ*jl~j 

JjLSo ia-w>^j (31 j t— >j-Jl j-Aj : (Loose Tube) j->-j-!l t—ij-J^I 

IJla .'ui ijJ^I Jj-ta ^Jj^l ^ J^~>, {£j*^\ *— ijUl 
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Sil_p ^ULj k->_j ,/7 . )l 3jL-iNl (j-^-* j-j • (Loss) ,La_aJl 

^l£Jl jJLaJI laj >L~^ jj& j : (Loss Budget) JJL&Jl a-JIj_wo 

JLii^iVl jL^r L&liJu SjJi Jil> 5JjULi L g J ../?-Jl l_ AJJl iJu^j ^ 

• JL~^jNl 5 jil j^<Jl SjJjjJlj 

t j5Uj L_iJJl ^ ^^-5 «•! y]\ y» j : (Macrobend) *l ^J^l 

.0.5 j><^}\ ^j**Jlj OjJ 

^J>y> (_gjj^>^= ^ilj^Jl j_a j : (Macrobending) j-^^isJl jjJJl 

.jv-iX~w«Jl -k>Jl t j^- |_g j-aJI dJJl JjVS^J 

^jJLvi^l jJLaJl i^-o-S' j-p 5jL_p j_a j : (Margin) ^^twoLgJl 
^jUI 4jJuJJI ^L-jI j : (Material Dispersion) SiUJl cuiiJ 

JJ^b <UaJjSt» CjXs-j^i 4JJLC0JI «• j^jAi <uix>t^Jl <U>- j^jl Jl jla^l ^ 

3jLku-^l iy>- ^y&j : (Material Scattering) SiUJl 

.i>- j^jl 

jvjli <L_Ji J^s j jj& : (Mechanical Splice) j^^^SwliwJl J^s jJl 

^jUI juLjJI jjs j : (Microbend Loss) ^^is-Jl *l j^^^. JLa^Jl 
c-AJJl JjLS' <_r"j-^ >* -? ' (Microbending) jiwJl *l 

3jJ-iJl JLii j_a j : (Misalignment Loss) Uaj>«Jl jJl -Lai 
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.tiUVl til >! ^ 
j» o>J iJT ^ j : (Modal Bandwidth) *A£jd\ <L>- II 

.isUj^l SiJuC-o Aj^-rfiJl tiLJVl ^ 4~>- j^Jl ix^Jl 

i} : (Modal Dispersion) ( _ 5 lSLL)1 CJL.i.;JI 

ciJJl j^s- Jlio^l iJu^ 5JJc>^Jl JsUjVl 43 ^jc-^j |_gJJl (V>jJl 

Aj^-rfiJl o jOiJl oLii" j : (Modal Noise) SJlSwJI *Ui> j^aJl 

^ J-a^j t-iyLo ■ W; JU^> jj&j :(Mode) Ja^jJl 

.JsLJ^I ^ ^UaJl Jl&l jj&j :(Mode Coupling) iuJI jlyl 
j» j Jsl*J ^JaS : (Mode Field Diameter) JUtJl Jx«J ^ 

oli JsLj^l JjJj jL^?- :(Mode Stripper) ,k«jJl J^j-* 

.^LaJl ^-jU^J 4JL>Ua>i ^waJ JiojJl iJjC» ciJJl ^ J^*^ k — ^ j-^ 
JjJL>J L^i ^y^o ^jJl aJlojJI ^ j : (Modulation) j^-sAtJI 

(Multimode Fiber Optic JsL«jSfl i-U<JL* e£jwa-> ti_J JjLS" 

lLo Ja^J ya jS^i ^-«-~-J (_£ Jl i— «JJl ^-1 jj! ^y> ^jj l Cable) 

L^viAj oULj cjI jjJ SJLp ^y>s : (Multiplexing) 4apWl«JI 
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i ji* 10" (_gjL~j ( _ r oL_ ; J SJL^j ^j-a j : (Nanometer) jJLajJU 
^yj c^lS o jli'.i yp ojL^ i^* J • (Network) iSwlil 

^^o-a j Jsj j : (Numerical Aperture) Jji-Udl o*jl£JI 
^_>r j j-*J • (Optical Amplifier) ^jj .a > II j»^>«-*a-«Jl 

ciUVl ^ ipj^^ ^aj : (Optical Cable) ^j-^aJl Jul£Jl 

i i-JJl J-jL^-J i_i.il j^Jl jj&j : (Optical Fiber) ^j.-a.Jl ciJ-ll 

•<_? 

jLf-^- j_a j : (Optical Fiber Coupler) .<n , II ._L._Ul j ^JLo 

c_ a-iLSvJl j! ^ j ./? II jj ./? oJl ^-a (_g^ ./? Jl l_aJJI JjLS' <_5Us> jjJL 

. (detector) 

JUjl>I : (Optical Link) _a , II Jajlj-il 

<Co_o ■ /? a 

4^>-jj (_g-Ul jl_^j>Jl j_a : (Optical Switch) . II J_l-_vJl 

_b»lj J"^ J' J_»-lj J^- 5 ,_r*jl^ (j- 0 ^j-^Jl »j^^l 

(Optical Time <£j ./? , II j^^jJ-ajJl Jl_»s_«Jl -_^l_*L*Jl ^LJLa 
jL^jNl iL_s^Li- obi j_a : Domain Reflectometer - OTDR) 

pi .,h J Jl__uj^ J*>li- jj^o oJLA <_J_«_j<J| <_£ ___>_jj .(_gj Jl i_i_JJl 

1 g . . ^^Jl oL^s-Jl oJla 4j>cJljJl oJjLxJI SjLi^/l ^LJj 5j . ./? a 
(Optical Time Domain j-^aJl j>°jJl Jl^>*J ^liduVl 
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JLoJuJ Ajj-rfiJl ^-sLJ^I o fills' ^kjb j : Reflectometry) 

: (Optical Waveguide) ^j-^aJl j^Jl JJi 

jL™« J*>L>- t j_« «• jwiJl j-j ( _5^- t ' j^L^ jLjLi _ 2 

^y?- j^Jl J jJaJl (_gJ^ j : (Optical Window) Lj-^aJl siiUl 

j J ./? o-S' «• j ./? U <lLpUI <L51jJlJI cjL»Lo ./? ll 4^|jL>ti^L oULJl J-ajJ 
JUaJ ^ j! (jj^jJU 850 ,_£!) ^j^l oJiLJl JlkJ ^y^> 
^Jl^jl^j ^Ul ti^aJl ciJJl U!j .(^UjJU 1300 iJliJl <uiUl 
1310 5_JliJl oJiLJl JjllaJ j-*-^ J^>-*-d ^u_rr^' j->U^<JI 
.(j^ojjlj 1550 (_$!) Aiilill S-iiUl (jliaj j^wi jl <• { y\j 
: (Optoelectrical Converter) ^j^aJl ^Lj^iGl J ^>«Jl 

^y> Is- j-o->^j ^ j : (Optoelectronics) 4-J j jJiSvJVl oLj^aJl 

0 ycll^jj t (4_Jjj_v2-J| Cjl_o^>r ,/? aJl) frj ./> ll ^_>r ,/? "j l (frj ,/? U 
,(jjj.,r? ij j-g^Jl ^jIjAJI) pSv>cJoJ (<Ljj) ./?ll ioLill CjULo ./?ll) 

jv-v^aj t^JJl j ji^Jl j_a j : (Passive Coupler) ( _ rr LJl j jJLJl 

ojjJ (jl 4iLi>J jji j-a ^1-Jl ^r*^l -iiL^ 1 J^l-^1 *J 'S> ll 

. (Light Power) 

lJu& j> Jjk^~»j : (Passive Star Coupler) j^^^-J-Jl j jJLqJI 

Jl cjljLi^/l y ySl j! SjLiJ j yJ ilbii ^-J- oU j^Co j ^JLJl 
y yS! j! o^vaJl tiUVl o">LL5 y. ^>iLUlj Ui-ljJl 
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l_~J yi JLjjlj ^.j j jJ 2L»- jJ t _^» j : (Patch Panel) Jaj jJl 5j>- jJ 

ol i lULL- j\ iSj-^-i <-<^ j-* : (Patch Cord) Ja->jJl dLL- 

.aJ Jlu> (Optical Connectors) 
J j W 11 j_a : (Peak Wavelength) ^jjUl ( _ 5 ^»-j_«Jl JjJaJl 

o 5Ju>-p ^ j : (Phase Modulation) ^jjJaJl ^ ri ..«../L-Jl 

JJ^jJl SjLil ^1 S-^^J SjLi^AJ (Phase Angle) 5_,jj_laJl 5_>jljJl 

. (Input Signal) 
(_gJJl ^jjLj^Jl jLJI j-* : (Photocurrent) ^j^aJl jLJl 
<l>c— xxS' t^jjj-^aJl ^jljLiJl j»Lo </> 11 t »j yfl U ( j>iL~^- c_4-ilS' j-^ 

.5 J plj<-iJ 551W ^Jj <W9 ycJ 
5_51_Ja J— 51— i j— a : (Photodetector) ./> . II il_ Ss_il 
j>LwaJl jl (PIN photodiode) ^^Vlll »L> ll J^La <■ ^ >j _^ii\Jl 
SjLi| ^jJj JJ>-IjuI »j .,<? ll J^>tj oLo_™^>Jl jj g . 7 1 ^LllII 

Jjj>o J^? 4^j. yt, : (Photodiode) j-^sJl ^U-lil ^\ « ./> II 

.(_£ j ./i. II l_aJJI cj*>L2x~«>i ^ j»Ji>c^™j 5-jU ^5 SjLSI ^Ji\ «• j .,>■?! I 
(Quantum of 5-™kJwj j^SJl ^ 55U= : (Photon) 

. electromagnetic energy) 
j_U*_«>Jl c-wJ l~w>- jJ j_l5\_j ^yj* : (Photonics) oLj ^ . II 

.«• j-a!I <»Ijl>iJUjLi 
c~i« j^-a5 tijwa-; ^^iJ l_1L- jj& : (Pigtail) J~s* ^Ul iHiL- 

JhJ>- J>^J> L-l^Li jj& : (PIN Photodiode) ^^Aill ^ L_*a-Il 



469 



j_a : (Planar Waveguide) ^^-^ <b>-^-<« J^t-^ 

a > Q?L>c-a LSL-L«Jl ^j-a ^-j ', ^2 a i^J jL^uSol JwoL*_o»> i?LoJ^ll 

(Plastic- 

t_J ji ^ ./? ; l_ i_J J-jLS' j-* : Clad Silica Fiber Optic Cable) 
jj& : (Plastic Fiber Optic Cable) lS SLjl^% ,jj*aj l - J M Ji^ 

(Plastic-Clad Silica (PCS) dLi-^JL £jL*xJl liLUl ciJ 

.iil^-»*>Ul £rji>.,rt"j ^j>-[>-j k_J ^ ^-j. , .,./?.<Jl iJJl ; Fiber) 
t jl jA^Jl ^ ^ j->- j-*Jl ^1 j-fJl £-1 j-lil j-* : (Plenum) j-^-il 
j! jj-S^j i^jJl ikjl^Jl ^ijJL~Jl tijij tJjIjiaJJ <-i>txJl Jj>L_gJlj 

.oLbJl jj-<wi cj*>LiIS\JI j^jJ jaJiiju-j 

^^va-Jl cAJJl dLL- : (Plenum Cable) ^>h>JI dJJ II 

y~>- ^ jj-^-i j^-> jli-jJlj i— 3^1 .,<■? <Jl 4jLwv^li~ J ^-o-~-j (_gjJl 

.i»_«JjcJl ^Jj i>-L>Jl jji ,yi JbJUdl ol 
j-" jC ia->l j j_a : (Point-to-Point) JJaJij ^1 JJaJij 

ky«£ jJk! : (Polarization Stability) *— >lha7,«Vl 4jjI j^l-I 

*_jliai^^l iJb^ ^ __^*J J j-- •/*■■>■ Xs- j^Oj ^JJl ^jUJI JU>-jVI Xai 

.JJ~|jJl tj^jAi 

jl_~^<Jl 4_J jj-S^j (_g-Ul * j .,h \\ j_a : (Polarized) ha":.,, <i 
. L5l j-Lp j^Svj jl jj» ^/jj y ^....W'.i^ij j-^-SJl Jl>o»iJ ^jjlj j-^-SJl 
^j-s^Jl i_ aJJl dlL- i_s ^ j-* '■ (Polishing) JJL^aJl 

. SJa-ilS" SiU i_3 _JaJl ^wij d*>\i>- 
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(J_™xJl]lj ^Lijj) J jaII j-* : (Power Budget) 531DI a-JI j-wo 
(dBm J™-jJI isliaJl i™Jo ^{Jiij) iL* ^<Jl aj^-aJI 3jJi!l 

.(dBm J™-aJl 5SUaJl ^Ujj) J^ii^Jl i^L-^j 
^LJJ j» JUki_™-> jL^j- j_a : (Power Meter) 2 jJJLil ^LJLa 

^i^aj dJLi~-*>Ul SiU j» Jw? t_ ™^ai jj& : (Preform) iwJLaJl 
JLj^L j^vaJl <LL>^- : (Prefusing) J^jJLi JjLJI j^aJl 
<_;jJl ^Ji^yJs\ **>UaJl y& : (Prefusing) ^JjVl *}UaJl 

: (Pulse Coded Modulation - PCM) ^ji-JL 2 yL-Ul jt-wU 

LfJLiol 5*- j^Jl 5Jlku-l : (Pulse Dispersion) i*ajJl c^-ii* 
^ Aj^waJl 2jL£^l c^lJJ : (Pulse Spreading) 5^a-Jl jLiiil 

^1 olj jJ i™J ^ : (Quantum Efficiency) iw«isJl iJUiJl 

.^j^aJl ^JbiJl ^U-aJI ^ ^jUJl jLJl j3\ tLflLii^l 
.iaks^o ^^jLp 4j<jj! ^yi ^jXva>i ^1 : (Quaternary) 
^Li SJb^ j J^J Aj^wa-Jl o jJlaJI ,_yk : (Radiance) ^pUJ^I 
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(_£jljJl JiJuJl ^-jjj^ : (Radiance Pattern) ^La-jiVl Ja-gjJl 

o jl ki^ol : (Rayleigh Scattering) e-j-^aJl SjUaJL^V <lJL>Ij 

i_™~l> Ls 1 1 gJL. j! ioLJl Wilis' ^j-JLstJ j»JlP t j_a 4_>cjIjJ| «• j .,<■? ll 
^y^j^Jl J jJaJJ ^-jljJl ^rc-^" ^j-*^ 2 ^' BjJLiJl ^ JJLL 

. (Fourth Power of the Wavelength) 
J^jj-^aJl SjLi^l cJ-lxSo (_gjJl jlf>Jl ^* : (Receiver) JJk~~dl 

oU^jLj * j ./? ll ^LSLxJl o y&Ua ^ : (Reflectance) 4-~»l£L*JVl 

jJa j! j^jl JUp j! j ^JLlI 4 aW 4 . a ^3 L>| ^JULLjI jL~<J ( _ r J>lj<_'i 

«• j^a}\ oL>Jl ^ «_y>-LLJl ^^j^Jl j-» : (Reflection) ^ISLkJ^I 

^ ojj^p » j../?_ll *l^>o1 : (Refraction) jL«5sj^(l 

* j_vaJl ip^ : (Refractive Index) j\~SSi\ J^U-o 

.SiUJl ^ <cp ^ ^1 ^1 yjJl 
j jL^-=r j-* • (Regenerative Repeater) -LJ ^Jl SiLpJ j jiCo 

.(Regenerator) SjLi^l jU y S^LpI Silp 
y> jU-=r J-* • (Regenerator) J-JjjJl J-^o-o 

^-.p (Regenerated Signal) LaJlJ jJ .>l*-<Jl BjLi^l ^ ^ ^yj 

j! Sju^I j S jLil J_J jJ S^LpI jL^- j_a : (Repeater) j jJs_<Jl 
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j» jJS <J Jul5 y> : (Ribbon Cable) ibL-Vl i-bcuJl 

^IjJ! ^jJ ^ : (Ring Network) LiJUJl ISL^iJl 

5iL^ <lJI j^^J -ill jj-^jJl j-a : (Rise Time) j-g-Jl 

y> fcjl ^ 90 ^Jl axJI ^ 10 j» iJuUl 

JJ~b 5»JUk^™Jl oMjISQJ J^ia^ ja : (Riser) j-*j«JI 

j»l_kjjl J-*_> * j yfl 11 jL^> j^-*^ cr* : (Scattering) lj\ U; 

i-sLJ'S/l jJJJl j_a : (Scattering Losses) »jl h ; ,..^fl JLai 

j»UwaJL; A™i y& : (Semiconductor Laser) j^Jl <l«£ j^JUl 

jJL^ iijJJa^ k>_j ./> i BjJi Jil : (Sensitivity) i^L-^Jl 

tin - *"" tSj*"** 

j»JI^juJ tlo ^ : (Serial Transmission) J yJL « iJ l <iJl 

.Sjl>-Ij oLS ^J^wL—o cjLs jijt<Jl t j» Co ( J5' (JLxjN 
JjLS^ ik^Jl ^-jUJl ii 1 j^ 1 ^M^ 1 ^* : (Sheath) 

£iLi ^ikva^ jj& : (Short Wavelength) J . ; ..^.a,il ( yy j^Jl J ^iaJl 
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850j t 790j t665 <c^-j_« J jJa cpLJ ^JUl ^j-siJJ (.Ijl^i-VI 

^y> i^jLJl *Li> j ■/? II ^ : (Shot Noise) 3_JLUaJl *Ui> j-^aJl 

.CjUj ^xSGpAj 4ba->iJ^Jl 4j»..lall ^ jLJl oUuj 

: (Signal-to-Noise Ratio - SNR) *Usj_*aJl ^1 SjLiVl 5- ] 

.J^xjJL ^oLSjj tSjJiJl *Ui>j-^> <i™jJL SjLi^l SjJis 
^ ^JLva-oJl ^L=rJ-il >* ^ (Silica Glass) ISL^LJl ^L^-j 

.Jais oUol ^ JU^^I jj> : (Simplex) ia~~< 

UL^I j>Jjk^o \a ,nj> j_a : (Simplex Cable) ia-^Jl dlLJl 

.Jb-I j ciJ JlLJ 
oL< jJm^Jl J^Lj oLi : (Simplex Transmission) Ja-^-Jl i±«Jl 

.JaJis oI>=jLi tl~o 

t_J j j (^^waJl i— AJJl iiiL<. jjk : (Single Mode) Ja^jJl i yLo 
JUaJl li ji J-«-*J >j-vaJ Jaii Jj>-\j Ja^J lL~j j*-?^' jz*-^ 

t_J ji i_ LJ j_a : (Single-Mode Fiber) h « \ II i cjL-LII 

<Lp- j_a J jja tlo jvJo LaJJLP LaJis Ja_o_i JULoLi ^^J<_v' 

L^JiSLi ^jIp JaiU>J 4_JS j_si> i; Ju j : (Solitron) SJ-^-j i>- 

,<Ljco JJ*P 

LjLj UUws jl LjjJ LjIJo ULw5 UJ Oj^o : (Source) j-Ua«JI 

.l_aJJI (J^-li ajj-,^" SjLiJ (j-i*^ ("-^"-^j t »j yfl U IIpL 
jjJl (j-oLi j-» : (Spectral Attenuation) h II ^^rr* j-^' 

^jJl a^jJI S ^iJl ^ : (Spectral Bandwidth) ^LaJaJl i«-Jl 
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.,_y>- j-»Jl J jiaJl 

J jJaJl il_Lo>l ^LJ j_a : (Spectral Width) ( _ r i-JaJl Jf jjJl 

.1, a-JalJ ^y>- j^Jl 
jJL» 2,998 x 108 ^1 : (Speed of Light) *j-y-aJl 

t ^JbL5' ^ jis J 4_J_^b 4_L> ^is ^ : (Splice) jJl 

j\ Sj^Ij J-^j ^jb'.<J <ujl^ : (Splice Box) SJL^jJl t 3j- l ~^' 

j>JLj^L^Jl *Lp jJl jj& : (Splice Closure) jJl *\ y^A XAs- 

l£j-s<2j cjLJ dlL- ^i^ki jwIjJI J^vs^Jl : (Splicing) J-^s^Jl 

^jfi >-iJJl j jio jj& : (Star Coupler) ^j^c^ 

L^J -laj^j < __ s iJl iSL^Jl ^ : (Star Network) L^sJl JiwiJl 

^^Lp (Addressable unit) Z lAs- j ^y* : (Station) ikst«Jl 

.Ja*JJ jjlj^Jl £j^Jl : (Steady State) » ^a'^JI SJUJl 
i_iJ dlL* jj& : (Step Index Fiber) ^frj* jl~Ssjl JwoL«^>j 1— aJ 

.^jivaJl /iwJJl £r\?.-> ^ .>b~ J^L*-" diijS AjjJj t <\J5 

J^>U_. j_a : (Step Index Profile) ^ jjJl jl — J^Ij<-» 
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i__i_JJl dJLL- ^ jj& : (Strain Member) il_gj>-Vl j^t^s- 

i-aJJl JjL5 j_a : (Strength Member) ajj^JI j-*axs 

(kevlar aramid ^-i-^l jVl j*>LL-SJl i_i j_*=> <v» cjULlij -cij Jl 
i— iJJl ojJi ^yi -^jJj ^1 jt*-^ <• ^->^ <1j"%\Sj i yarns) 

dlL- ^ ^ IjJl *">UaJl Uljl : (Stripping) ijjjcJl jl -^^r^ 1 

.^^./?.Jl i_ iJJl 

J ■/? j (_gJJl Ja-il^Jl j_a : (Subscriber Loop) i) Jl 4JLU 

(Surface Emitting .„ II * yjaM ^L^-il ^LwaJI 

... j-a * j ./? ll il-^-^ (»L<w j-a : Light Emitter Diode) 

.<til>Jl ^ t <t-~jij j»L> .,>?ll 

jv^j tlo ii^ls ^ : (Synchronous Transmission) yi\ i±Jl 

ojLiNl J *>Vj>- t j_a jl i C~3jjJl <da-~<ljj jj-a^Jl 4_J_al^Lj Lg_> jv^>tl]| 

cj^L^^^JI J^o-xJj laJLiL LJjJIj LJuJl 4_Jl>Jl ^JuJuuJl 

.1 .,^1 »u^ij ^L'j jl j^~»L> cj*>Liu~«Jlj 
JLi»L«Jl (j—jLi -XLp 3 jJLaJl 4™J ^ : (Tap Loss) JLi-LJl -Lai 

^li XP OjJiJl 4^*5 ^1 

Jl^L= j-jj il^LiJl i-_™xJl l _ r & : (Tap Port) JL>-LqJ1 3_* ji 

^1 ^1 j-^Vl Ii>-t>. 4 la 5 ; dJJlS' ^ j i4_>jl~JL«Jl ^1 j-^Vl 

.Ji! aSU* ^ ^^>J 
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. Jt>X» j i j : (Tee Coupler) Jiy> ji j jl ,J j Ja» 
J^Lj : (Telecommunications) i«isJL»}Ul j LivJLJl oVL^aj^ll 

.iaks^o j-^sLp 4j*>U ^yi ^Xva^Jl k—Js^Jl : (Ternary) ^^iJl 
S-jj ./? ; ci-J ol jil j-o^x ,_5-* : (Test Kit) j,r> a il S-L* 

.-lilaJlj SjJLiJl l _ r uL~aJ J^uC—J 

/^o i>jUl *Lsi> ^ : (Thermal Noise) ydl «-Lyi> j^aJl 

.jLiu-^l jLf>- ^ (load resistance) J^*J1 
ol^-J<j jj-Li j-* : (Thermal Stability) j^l-VI 
jL^>Jl <d ^yi^j.jo (_gJJl cJ jJl ^ (Insertion Loss) Jlio^l JJi 

i™J Jil ^ : (Threshold Current) l£ \~s- /jLJl <Lip 

ikxj JLlp 3 jJLiJl i™J : (Throughput Loss) ._l..Lll JL>ol -Lai 

: (Tight Buffer) ^>^i\ iLaJl 

JjIS JJj J-^ iSy'TH l ~—~ > ~ '— l — ^ _r" £j j^' 0-" J"* _ 1 
^yj ^i*>lp ik^ljj jyS^A J^-~; cr^^J^' lSj-^' iS*>L*l 

.jjj*^ 900 <_gi cij'^r*^' dLi-*>Ul 

.4jlS^i O-tJ jalSv^L ciJJl Jj^j ia...->J oU _ 2 
^ : (Time Division Multiplex - TDM) ,yji\ j^—^. 

OljLiJ y-a SJL>- (_5^- p ** ^ • ' J 1 ^ -^Lj J-*J (_5~!' 4_w«_9 jJl 4jLp1 .,<? oJl 
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: (Time Division Multiplex - TDM) ^>!1 4-i*Ua-Jl 

.(<_£ Jl i— aJJI dlL» Jlia) 

oLJl j» \-$s- y {y> i-^-iji iL~L* ^ : (Token) 
^jill iSLiJl ^ : (Token Ring Network) 5JLUJI j^^j ^Li. 

La^j j^>j (^y^J ^SjJl <WsU~ <da>t» J'Ai- ^ W^i £J^J^ O^^- 

.-b-b>cjj| ^Ul^ws <U^s^L.») ^j^w? aSwXJI ^3 

L^- j^Jl 5j«-JI ^ : (Total Bandwidth) <Li5\Jl iw*- j^Jl ia^Jl 
j_a : (Total Internal Reflection) L5 JL£J ( _ 5 -U-IjJI ^LSL.J^I 

j-^j jL^- j_<& : (Transceiver) J^2jl~-< j_< jLg^>- 

J-SLi isLkJl Joj^J jLf^r j-a : (Transducer) ISU? JJU 

j; JUl ( _ s _LSL3l jJLUl j_a : (Transmission Loss) JL- j^ll JJLi 

^jjLj-iJl Ja^ jJl jj& : (Transmission Media) JL- j^ll k. ; .„.i j 

. (Twisted pair Cable) ^yUl ^jijJl dlLJlj tj^p^Jl 

: (Transmitter) j^Jl 
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^ ^ iiLLi JUajl o jiaia ^ : (Transparency) 5-iLLiJl 

j>^_ oLj jJj«^JI ^ cjIjlJI iioJ j! 3 jji~iJl iioJ ^yJ-f- •> j-* i_£l 

(Tree £j_aJL*Jl jj^>«_<>Jl oli j j-L<>Jl jl ^ j^>«_iJl j jJLqJI 

^ JbJb<Jl hj^S\ ol jLi^l £j^> (^-Ul j yuJi\ y> : Coupler) 

j_« ^—a : (Ultraviolet) 4-.-S* — a_— —11 J j-* 3-*— i^l 

.jX* ^jU 400j 100 L§^>- j» Jl jW ^-jl 4 W.'-*j>j j^S 

jU-iNl JlaaJ jjj.^'e ll 4_w*5Jl : (Uniformity) ( _ r JL>«jJl 

I ip-U ^ (Insertion Loss) 
oUjJ>- oJl>- ^ : (Videophone) L^jJ-J i^ajL* i^JLiCa 

L^- jJ jj& : (Virtual Reality) ^"^1 ^il jJl 

4_>£L>i 4 W •"lj-1 kiJJij) > j_^L>Jl 4 W •-'Ij-l 4_<L_iL>JlJ 4_£jl_JL« 4j_^j 

^™kJ^j^5Jl j-a : (Visible Light) ^j-Jl *j-*aJl 

400 l y*j 4^>- j^Jl 4JI ^jl tSi j^oJl t j^j«JL ojj jj^o-j (_£-i-Jl 

._^U 700j 

jjjjj oli SiLa j-p "j^-^ <_5-* : (Waveguide) j^>Jl J^-Ji 
La^JL^J ^jjJl 4JL~^«Jl : (Wavelength) j^^^j-oJl JjJaJl 
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: (Wavelength dependence) S_>- j_«Jl J 4_jiLo_i^Vl 

.iLobdl i>-j^JI J jJa iLs^UJl 

(Wavelength Division S_>- j_«-Jl J j-J? ^_ ■— ~a_"-^ i_i_pl *a a 

J^aiJ c^i^J ^jJl^ ti^^va-; caJ jLfj>- : Multiplexing - WDM) 

i_ aJ JjLS' ^ i! jjLj> <mlx>t_« <lj>- jj> Jl jJs>! oli ./? Jl CjljLiNl 

(Wavelength Division S_>- J ; — ~a_"— . cjLpI < 

ol i 3i_bc^ 5j_^s<aj oljLi^ ^Ij^Jl cuJl : Multiplexing - WDM) 

aSLJ. : (Wide Area Network - WAN) jJl i^l Jl iSL- 

.iolajl aSLjJI 

ijjl j-o J j-aJI j-* • (Working Margin) 4j>«JL«_<JI -La La 

(Loss budget) jJLjJl iJjl j_a j (Power budget) SjJLaJl 
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Crimping 3~y^" iyr^^ 
Crimping 

Critical Angle is>- j>- ijlj 

Cross Linking ^jJUaj Jajl Jj 

Cut - Off Wave ^LkiM I i>- ^ 

Deflecting ^ijl^ 

Depletion Region j^ii iik^ 

Deposition y 

Detector ^iLt5 

Digitalization iuij 
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